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p(! urltlcal impotvtnnG^t A survey fipmlii^tpfl ^ovqral y^jjflre aRo by tli« 
Wtttqr Pollution Contr9^l Fodoratibn tomul tAflt wiTatawntor' Hy«\:ein« luid- 
wn Injury vixt^ HubHtflntl-aUy hlRhor timn moat incluatrloa, DatU 
colloctiud by tbu Nafcfpnrtf Sflfety Counrtil in 1972 imltcntod timt workera 
in t^owHRe HyHt«mu Iwul^nn injuny rn^b Ijiglior than tluit Cquntl in 
undorRromul cortl mlnjuBi « notoriouniy dnnaarouu oqcupation, 

■ ' , . . . • ^ ■ v ■ ^ t 

Tilt) intont of tlvlH woii0pr«pb Lti to 'nnHomblo inHtor|nla tlmt m\y ba ' 
UHofui to nwm«gqro^, superviworH, Coromon nnd ofliero who arc intarHMtod 
In tbu Hafuty oducfition of wo'rkorH in wmitowatefr uyutomM, ] ; ♦ 

^ DiJnpUo tholr pbviouH Mtorroliitiantihipti, oigbt uopnrato niipoclo 
of oafuty bnvo b,otsiv idontifiod and umd aa a frfiumwork to identify 
typical Joarning ronourcoa (Part I) and poVtlnopt roforoncoa (Part II), 

la Qxpoctod that avicb a format will facllitata the location of 
specjlflc imjtorlalB noodod. 

-yiicH-aSjarning rctiQurcea are o^ten amali aegmiBnta of lllustratlvo 
.n^atoridliB on aafot/y t.akc^u from ii cbapbor or'^aocit^lon of a publication 
or other lQaryitng^\9floui?ce that provldea , additional < information, -H?^. 
Bibliographic data conodtnlrtg theac reaourcea are found in Port II. 

For f urther Infoi^atlon about theae materials' contt^ : 

/isPA information Dlaaemlnatlonvproject ; ' 

1200 Chambera Roa^, 3r/ Floor 
: . ' , . • Columbua, 0hl6 '43i^2,^ ' , 
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^Hp^Plipvi |:|mf IiuUvM4m^I wprltprMMnil bring to tli^tv Job^ ppMitiva 
c^ttttuij^M r^Ri^rfUn^ ^\]& importance nrt*f*r>fy, S^ldam will ^ new 
^mplnytja, pvmi wUn genarally ponaemefl nhont safety, ^^Wfiri^ of 
thtt many.haaarijti related work in Wf*si:ew^t0r tr^^atnient ayt^temt^, 
WPvli^r attihuiifJM m\ behsvlOVN -^V^ c^ffer-teii by Huowlpiigtt abpur safety, 
TliM m:t:it:ni|^M nf .fnanngainant: ^mt aupQrviaarMM:nw*irfl fcialr>ty afb eqvmlly 
.importfinti \ 

' .Mj4nMHer« fiml^^np^rvlMnr^ wm^ mm\m r^ifc^pont*iiUlii:y |:n ^iMvelnp 
Haf^ry M^uMMtinn .proM^^ me^t thM ^le^l^tk^ of th^ir wovlc^irt*. 
Tb^y mn^t npm) fnvi nfc*p pff^ativM obMnnwls nf uomnmnlPfil: inn b^iw^en 
rb^mti0lvM« Mnd {M^lv ^mplnyti^N. Tb^y immt provitlti fnnas for ^itftity 
mhiurtfeinn iiwtMrittlH, ^ Th«y must pvovia^ on-^tb^^Jnh Hma for Minplny^i^H 
ti) Unun imn'13 rthont 4rtftU:y n^tuls fintl ^jm»>^t; i^^M nppropi'l«t,tt in 
\.\\^ir work* Tb^ysiuntit: ilMNl^nrttu uom^nna r^MpnuHlble ta \mm^mm\^ 
ami WiU'kurM for M^fMty pronramM, Thtiy MbonUI il^iVMlop, witb lnp\a from 
worUwrH, n varltity of Maft^ty inhuuitlon atirnttiglMu rbnt will x^m\U 
in rtu Imu'uauluiily wnt> workplaop, 

• ^ 

^ Ou*i ruHulf of a gootl aaftity ytlunation pro^rain Im Improvnd worker 
nuirala. \\t\ beoomtiH iiiotlvared ro rako reMpooM ib it ity for hi9 fllifety 
miil for tboHo with wUouV he workH. Ilo mmom biniHolf as nu important 
part of tUa work0v-MUpwrvlH(ir-*ulmlul«t;rat;lon tuam conmn:ntul yitU all 
aaptictu of plant ov ayfltem-wido anftity. 

I'Virtnuatoly a larao numbor of oxoollunt tuaobloH'tliinrnluH 
mat'iirlaltt aro avallablo that pxamlno. Kpooral anpuctu of aafuty aucb 
au motivation of- workorii, wovkor niofalo, roltiu of utipurviHora, roloa 
of maiuiKuinoal aad tiafoty oducation programa. Thia liootlon uuKRoatH 
a fow lonming roHonrcoa fcimt may -bo uauful in tliia nron of concern. , 
Tbo uoctipn of tho publication citing abatractod cuCorooco maturiaL'u 
(Tart IX) idontlfiaa many Mima, alido-tapo proaontatlona, and print 
matorlalH tbnt aro available. , 
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Learning Resource //2 ' .' ' 

"Safety Program Guide" . ' ■. ' \ 

__20_ minutes \,. v • . ;• ■ * ; • 

Water Pollution Cont?i!ol Federation * ^ *■ 

3900 Wls,C£me4ttsAvenue^ ^ ' / ■ , / * • ' 

WashUngton, DC ^0X6!" . * . " ^ ■ . ; 

V-' V ♦ . ^; ■. . . V -------- ™— 

. _ €oo4^explanato^^ clarifies the Ideas presen'^ed In the'39: slides 

listed below. The material offers, specific suggestions as to how a safety ^ 
program can be organized. Responsibility and roles to be assuJned by 
managers and supervisors are Illustrated. 

Slide number Material presented In slide * V 

^ Caption - "Safety Program Guide" ' " v . • 

2 Men developing safety ^policy v 

' 3 Publicizing safety policy » ' 

^ • • ' Workers reading safety policy ' . ^ 

5 ^ Bell. Telephone Co. , (model) safety policy 

. ^ Manager handing worker job order 

^ - Manager wearing seat belt v 

Manager speaking for safety V 
9 • Boss gets what he wants 

Designating safety programs responsibility /. 

11 \ . Management safety tommlttee ' ' 

12 Work of safety committee 

1^ Employee -**supervlsor safety committee 

1^ • Accident report form 

15 Reason for accident , ! ' " . 

16 -'^ . ^ Accident record* keeping ^ 

17 . U.S.A. Standard Institute , 

18 Injury frequency rate ' 

\^ 19 ^ Injury severity rate . ' . . 

^0 Injured* worker and Investigator 

21 . Investigating accident cause 

22 . Unsafe, acts, unsafe conditions 

23 Protective* device 

24 Safety rules 

25 Safety goggles 

26 Safe work procedures 

27 ^ Learning on job 

28 Of f -hours management sponsored course 

.29 Safety meetings on company time ■ , / 

30 Flrst-ald training 

31 What to do when breathing stops 

32 • How to stop arterial bleeding 

33 Treatment for shock >^ 
- 34 Important flrst-ald 

35 Role of supervisors 

36 . Safety promotion . - 

37 Factors promoting safety 

38 Role of management ' 

39 The end ^ ^ - 



'' ^feaming Resource //3 .^ 
jSafstyJl-n Was t ewa t er Works 
W^©t!§j^ollution Cdiftrol Federation 
3900 Wisconsin Av^ue * 
Washington, DC 20016 



This 67 i)age pamphlet published In 1975 provides an excellent l)asic • . 
overview of the various aspects of safety that heed to be considered by 
managers/ si^ervisor^ and on-line workers in Wastewater treatment systems. , ' 

• The* following Tal?le of Contents identifies the, many areas of concern 
that need to b e^Jj[icjAid€3^in a . comprehensive safety education program.. 

' - TABLE OF CONTENTS ^ 

1. INTRODUCTION. .. . 1 

2. RESPONSIBILITIES AND SAFETY^PROGRAMS ^. 4 

2« 1 Management Responsibilities. .............].-..............,..... . - 4 

2.11 Employee Selection. ... 5 

. '2-.12 Employee Training. .'/ 6 

2.13 Safety Committee^ .................. ... .......... . 6 

2.2 Operatid|ial and Maintenance Responsibilities ^ .... 6 

2.3 Reporting and Investigating Accidents and Illnesse^ 7 

2. 31 Reporting and Records. ' 7 

2.32 Investigation 9 

2.4 Prevention of Injuries and Illnesses 10 

2.41 Housekeeping 10 

* 2.42 Illumination........ . 10 

2.43 Sanitation..*........ ............ . 10- 

2.44 Medical Services, First Aid, and Personal Protection 

Equipment .• 11 

. 2,45 Mobile Equipment , . . v II 

2 .46 Electrical and Power Generating Equipment.....'. 11 

2 . 47 Safety Correction Methods ..... . .jV 11 

2.5 Security ... 1 ...... 12 

2.51 General Security 12 

2.52 Unauthorized Plant Entry. 12 

2.53 Sewer^ system Protection. •• 12 

, 2'. 54 Warnin| Devices 12 

3. SAFETY IN OPERATIONS.. ...... ... . . . . . .T. 13 



3.1 Saftity Work Rules and Procedures. 13 

3. 2 Wastewater Facilities. ... ^. . . t 13 

3.21 .Sewers ...... ^ 13 

• 3.22 Wet and Dry Wells....... 16 

3.23 Pumping S talons.' 18 

' . 3.24 Grit Chambers > 18 

3.25 Screens and Comminutors . . . :. * ' 19 

3.26 Clarification SSk Aeration Facilities 19 
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3,27 Advanced Wastewater Treatinent^(Tertiar>vJ . . . . 

- Disinfection. i ........ .\ ./ 

3.29 Chemical Treatment of Sluidge and Wastewater*. 

\3. 30 Sludge Handling and' Disposal. ..... .^/: . . . . . 

3. 31 Lagoons and Ponds . . . . • • v» 

3> 32* Sampling. . . ;. , .■. , , , 

3. 3.3 Radiological Hazards. . . w . . . ..... ./, 

3. 34 I^bocatory Opera tidna. ......... , . 

3.35 Buildings and Grounds.^ . . . . . 



SAFETY IN MAINTENANCE. 
4. 1 General 



• • • • • • . . . 

4i-3 Iso^^ating Equipment... T[ 

4.3^ Electrical . . . . . i ., . . . 

4.301 General Rules ...^U T I: . ! 

■ 4.302 Working in Pairs on Energized Equipment............ 

. K 4.303 "Holding*' and Locking .&ut Electrical Circuits.^. . . , 

4.304 Grounding Lines and Busses....;....... i>..H, 

' 4.305 Backfeed vV. . . . . 

4. 306 Grounding of Portable Electrical. Tools. .... . 

'4.307 Live Busses and'specialiged Loca'tions ♦ . ..... . ... 

4^308 Neutral Grounding:;-... .V. . 

4^309 Metallic Gbiect^ in Work Area. ... ^. . . . .1 ' .-. . . . 

4. 310 Explosion-Proof^/Eq,uipm4pit . . . . .v. . 

4.311 Current Transformers'. .1.;. . . . . . 

4. 312 High Voltage/Equipment . . ... T/. . . . 

4.4 Mechanical .^i . . . .■ ^ A; ....... 

4.41. Genexal. . . . . ... . . . . ^ ; > . J ^ ...... 

• 4.42 Use of Lifting Equipment.. • 

4.43 ^ork Lift Trucks. . 

4.44 Mater.ial Handling. . .... .!. . . .... ..... ...... . . . . 

4.45 Engine Generators....;..;........... 

4.46 Welciing '. ... .... , . . . . , ' 

4.47 Small Hand Tools. . .. . . ... . .i 

4.48 Air Powered Tools 

4.A9 Pbwder Actuated Toolis 

4 . 5 Housiekfeeping 



OXYGEN DEFICIENCY AND NOXIOUS- GASES AND VAPORS.. 

5.1 Public Utilities Practices \ 

5.2 Hazardous Locations .| 

5.3 /Definition of^Terms. * . . . . , .... 1 J. . . . . ] 

/ 5.31 Distinction .Between Gas and Vapor.... 

/ 5.32 Specific Gravity or Vapor Density.... 

5.33 Noxious Gases and Vapors..........;.'. 

5-. 34 Explosive Limits and Explosive Range. 

. 5. 35 Sewer Gj^s, 

5.36 Sludge Gas , . . . ; 

5.4 Gases Encountered in Wastewater Works...... 

5.41 Ammonia (NH3) , Class 2 

5.42 Sulfur Dioxide (SO2) , Class 2 

5.43 Acetylene (C2H,) , . Class lA 

5.44 Ethane (C2H^), Class lA. 

5.45 Other Gases 

5. 46. Solvents 
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6. SAFETY EQUIPMENT. . . . . . . . . . . . ... .7. ... • A6 * , 

6.1 Description and Use .of Oxygen Deficiency and Gas Detectlott ^ 

Equipment............... A6 

6.11 CJxygen Deficiency Indicator. A6 

• 6. lll^Dlrect Reading Oxygen Indicators • . _ A7 , 

■ . ' . 6.12 Hydrogen "STulflde...... - " 47 

. 6. 121 Lead Acetate Paper.......... A7 , 

■ ' 6. 122 Hydrcfgen Sulfide Ampoules. ........ . A7 
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6. 141 Indicator, ................ ..................... . 48 

6. 142 Detector (Hoolomlte) ,.. 48 

^ 6. 143 Indicating Tube 48 

6.^15 cChfl-orlne Detection ' 48 ' . 
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Technical Pulrllslxing' ppmpany (TPC) ' ■ ■ > : ' 
1301 So'/ Grove Avenue * - ' s 



; ^rrlngton, IL 6QQ10 ' 
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This trainee's g^ covers .^any of .the safety^ 

concerns of supervisors and workers In wastewater treatmerit plants. The 

•material is presented In a form designed, for. s'elf-^'tudy. E^jcellent 
suggestions are given to the trainee coriceming^how he can ^ifi* the most C ^ 
from the course of study. Helpful Ideas .rtegctrdlng good stui^ habits and 1 
Improving reading ..skills are presented. ^ *" ■ 

; The 10 lessons (each ly - 2H hours In length) contalrv^d in 1: he guide are ■ 
outlined below. All of the lessons are appropriate to £ih^ safety *i^ca''tlon 
need§ of workers In wastewateV tr^eattnerit . plants . ' I 

■ \ Lesson seven on Electrical Safety is rep/$auced, with permission,' later 
,P"^^^^?^^°" In the^ section on safety related to elec^ical usage. ." 

• That eicample Indicates* the format and usefulness- of .tb4 TPC Tralnirig • 

System materials. - * ' , ^ ' \ ' 

i / - • . • . V - ■■ . :•■ . 

• \ ' • ' ' . • ' ^ » 

■ TPC TRAINI NG SYSTEMS ' X ' " y ^' 

.. ■ V . : ■ ^ • A. . 

PLANT SAFETY . \ , - • m 

Lesson 1 - MAKING SAFETY WORK - Responsibility foi^i safety; Accidents and 
Injuries; Hazards; Kinds of' acpldents ^d Injuries; The accident chrfln; '"^ 
Interrupting the chain; Tlie bullt-ln hazards; Avoiding built-in ^hazards; 
the bullt-oh hazards; Avoiding bull t-on hazards; Human Influences j^afety. 

^Lesson Z - WORK ARE*L SAFETY - Safety w^re you work; Bu^lt-ln. fiazards; . ' 
Safety/near moving, machinery; Safety onVr'bofs'';> Safety In extlreme heat: ; 
Mlnlml^zlng danger s\ In hot areas;c Safety In' enclosed areas; . Safety In ' ' • 
Excavations and tunnels; Flammablllty-^and t<ixlclty -problems; Chemical, safety; 
JUtllity^ maintenance- safety; Exposure to peniBt rating radiation. ^* 

- -/y.:- ■■ ■ ■ ■> ■ ^- : ' ' - ' - . -^^ ■ 

- =*^>Lessort '3 /- SAFE MATERIAL HANDLING - Hkndllng materials; .MaterlaJj; ^andllng 
*injHjrlep;T -Cause of; mat^ ..Avoiding /Inju^ie's; Manuel 
lifting, carrying, seating'; How to lift:^ tfarnyi and?'set;' Bqllt-ln material ^ \ 
hazards J Team handling; "HandllngVsp^lal shapes and' glzes;. .Hand tools and ^ ^ 
accessories; HandtrucksV dollies', wheelbarrows; PQwer-ag.§ls^ed hand trucks 
Powered .IndiistrlaJ' trucks; Industrial, trtick safety- Conveyors,' dfhutes',- troughs;^ 
Hoists and crdnes*; Receiving and stoxkge; /storage §^fety; Chemiqpl^ and , ' ' 
flammable liquids; Material^handling and lighting. ' w , ^ ' .'^ . ^ 



I^esson A ^ TOOL. AND EQUIPh&NT SAFETY - Hand* topis; Built-in hazards; PowereU"^. 
hand too^i^; Pneumatic tools; Tool bit safety; jfiasollne-powered-^tbolsl^^^^^^^ 
Explosive powder tools ; Portable ladders; Stepladders; Safe ladder practices 
Fixed ladders; Ladder inspection; Scaffolds and r working platforms.' 
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Lesson 5 - MACHINERY SAFEGUARDS Machine guards prevent ac'c%nts; Hazardous 
motions; Locjclng out power; Blocking moving parts; Point of operation 
V machinery guarding; Barrier and enclosure guards; Controls and operating 
5 .^^chari leal power transmission guards. ' 

' ■ .i . ' . ' '.' / \ . ' ■ ^ ■' .\ ■ 

;.Lesson 6 T PERSONAL PR6tECTI0N - Personal*pro:tectlve* equipment; Head 
"protection; 'ETJre protection; Face protection; Ear protection; Foot protection; 
.Re^splratpE5r protection;. Processing air for rfesplratlon; Safety harnesses 
^nd Id'feMnesV Gloves 4nd special work clothing. ' ^ ; 

Lesson 7 ELECTRICAL SAfI^TY - The nature af electricity; ElectrlcaMnjurles;" 
Preventing electrical- accidents; Overcurreijt protection; Grounding; J^rotectlon 
against groundftfaults; Hazardous locations; Portable power tool safety; Double- 
Insulated tool6;.Blectrlcal safety. • . 



Lesson ^8.- .HAZARDOUS MATERIALS AND OPERATIofls - Mater la^l hazards and inj?^tle£ 
Hazardous liquids; Using solvents ; Paclcaged materials; Normal exposures; 
Sudden;, unexpected exposures; Dealing. with unexpected, exposure; Nol^e hazards 
Welding hazards;" Welding safety, ' I 

Lesson 9 - FIRE PREVENTION - How fires start; Fire and explosion hazards; • 
V ^. Preventing fires; The^;^our classes of fires;vj^re-flghtlng agents;" Portable 



^ rite extinguisher^'; ''Fiie^hofee handling and' maifrtenance; How to use portable 
Lesson 10 - UNDER^;^!^ OSlJl - What Is OSHA: The putpbse of OSHA; OSHA 



^ • fire extinguishers* ; i\ ^ 

\Lesson 10 - UNDeM^^ Osd - _ ^...p.o. won«i v.acm>^ 

standards; Inspeatioji^l by OSHA; Inspection re^ultsj^-Jhe act and your job;- ■ 
Recordkeeping* recfi^irements; OSHA Is "standardizing" safety; Safety' and" health 
Institute (NI05H)r-'Importan£ points relating to OSHA and you. » • 
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^ ^ (Chapter 9 XXjr OpelAtlon and Maintenance of Wastewater Collection 
. SystetAa: A Piel^ Study Training Prografa, 1976 ) [~ 
. 'Ker,ri^ Kenneth D.. \ ^ ^ <^ 

C^l:^fornla StatevUniversity, Sacramento Vl 
o 6O09 "4" Street / ' ^ / . ' ' * ' " • 

Sacra5iento>: CA / 95819 * • <" { 

This, chapter of 63 pages provides a broad overview, of the safety concerns 
Important, in^'wastewater co;).lection- systems. It identifies areas to be 
included in a safety education program and presents material designed to • 
^ improve worker attitudes toward the knowledge about safety. As such 'it/ 

should be helpful to administrators-supervisors as they plan for safety 
education and also to those who do the routine ;work in the system. W 

Glenn Davis, author of this chapteu:, Identifies Its objectives as folios 

* After completion of , Chapter 9^ you should^ be able to do ^hU f 9llo\^jk|:^ > 

J V , / Describe ^e. Importance of safe procedures and .y^^,tlces /J^^^^ . 

" for the collection system woxker. y/W^ ''-^^^ ^ 

, '2. Identify potential and existing hazards. 4^^^'^^^^^^^^^ 

''-y ' 3. Test the atmospheres in confined spaces for 'oj6^^^ 

' deficiency Apoisonous or toxic conditions*0^i^^xt^^ ' 

' -.v^.'^^V, levels.—^ • ' , ^ - ImW^^'-^^W^ ' 

V ^' -Properly ventilate confined spaces. i^P^mliMh^ ■ ' 

5. Drive safely. - • 

* ♦ Determine when shoring is requ;jycedi^ 

•» '* • ^' Recognize potential causes,. diS^^mSy^^ ■ 

8. Outlitie procedures for saJ|feip|^rM|^^ - 

,9. Route traffic around work:"ar:G^.5^:cft^^ ■ ■ 

. 10. • Prepare and present ef fectlve-^^saSe't^.^fS^ 

y ■. .11. Extinguish fires. ■. • ■ * ■ , ' 

, . 12. Provide emergency first 'aljd trea^inent^W^^^^^ * 

- / ■ . ; ■ \ ^ ■■'^^■^'^^W^^^ ^ \ y • 

^ The detailed material designed to accomplish^ the objectlviSs listed above 
- *p„ arfe shown In the following Table of CpnCent^^,^ , . 

. . ■ ■ ' * - V ' ■ -'-i^? ■■ ■ - ' ■ 

' ■ ^ "'^ ' TABLE . OF CONTENTSP^^ ^' ' ^ " " 

" /• ■■ ■ ' ■■ ■ • ■ , ■ • ■ 

• ^ CHAt^TER 9/ SAFETY FOR THE^^jpOLlitcTION SYStW^^^ 

■ ■ ." - . ■ ■ ;• :^ ■■■ V^? ■ ■. » ^ . .-■ - 

. > , ■ by Glenn Davis^'^'^ ^ . * ' - 
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V * 9.03 High Hazards . ...■9-2 

'y " 9.04 Other Industries by. Comparison. 9-5 

^ ^ '^9.05 A Def Initlpn 'of Safety . . . . ^ 9-6 

9.06 Hazards............... 9-6 

' . 9.07 Approved Procedu^res and Equipment .......... . . .... . 9-7 

9.1 INFECTION AND INFEGTIOUS DISEASES.... 9-8 



* « 

^ ^ 9,2 GAS *HAZARPS^». ; i ....... . 9-11 

' 9.21 Pojisono^br Toxic Gases.. V. \ 9-H 

9.23 OxH^rtjprlclent Atmospheres. ^ 9-14 

9.24 De^Sc^^^ of Hazardous Gases. ^ 9«15 

9.25 Prpj^ettrlon Against Hazardous Gases ^ ' q'-io 

. 9^26 til 

9.3 DRIVING SAFETY = DEFENSIVE DRIVING.. . 9-22 

V 9.3ri",Driving 'Safety. .............. . 9-23 

/ . 9.32 Traffic Contrpl.... ^ y ^•••••v-v 




9.4^ EXCAVATION? V^D TRENCH SHORING, } . /. . . 9. 



29 



^ 5^41 Causes of Cave-Ins.........^ 9-2^ 

^ y9.42* Shorlj^g Requirements ] [ [ [ ] [ ] [ [ . " 9-30 

9.43 Protection of Shoring........* 9-32 

. 9.44 Cooperation Between Workers and Supervisor ........ . - 9-32 

9.5 MANHOLES AND OTHER CONFINED SPACES.. .....^ 933 



9.51 Types of Hazards J. ... T. J 9-33 

9. 52 Safety Procedures ... 9-34 

^ 9.53 Safety Harness. ^. . . . . . ! ! 9-41 

9.54 Su^imary of ^Janhole Safety Steps.. . . . 9-41^ 



9.6 



■ - * 








9.62 Inspection... i 1 








9.63 Sewer Cleaning \. 








9.64. Lift Stations........^..;., 








H ■ 

1 ' ADDITIONAL JOB HAZARDS , . . . . 


. . .... 






■. .1. . ■ ^ 









-44 



9-46 
-46 
-47 



-51 



9.71 Radlologlc£fi.;... .'. . . 9 51* 

9.72 Electrical. . . . ;'. : . , . . . ... X, [['.'.['. 9-51 

9.73 Noise*, v.. ........ ..^ . ..... . . . . . . . ! ! [ ! ! ! ! .[ 9-52 

9.8^ SAFETY ACTION. ■ r ■ I .... .V. ........... ^ ; 9.53 

• 9^81 Tire'Flg^ting... ....... 9-53 

9.82 First AltJ. | ] j ] ] 9.54 

SAFETY TRAINING PROGRAMS ....... 9-57 

9.91 Safety Meetings. . . . . .'. . . . .. 9-53 

9.92 Tail Gate Safe^ty Sessions............'. 9^59 

• 9.921 Formal Tall Gate Sessions.."*. i'^ / 9-59 

^ 9.922 Informal Tail Gate Sessions...'.......... 9-60 

9.923 Scheduling Tail Gate'Safety Sessions. 9-62 

9.93 Safety Summary . . . . ?.l . . . ........ . . 9-62 



9.9 



9.10 RECORDS 



9-63 



9. 1.1 ADDITIONAL READING. . . . . . 9-63 

/-■^^^ ■ ■ 

In this chapter, Mr. Davis idenly[.fles a series of questions that are 
answered in the textual material. These questions,* reproduced below, deal 
with many of the important safety concerns of personnel working in wastewater . 
collection systems. The reader will note that the num))erlng system pf the 
questions parallels the numbering system used in the table of content's of * 
the chapter. 

'9.0A* What is the FirsD Law of Life for the collection system worker^ 

B. What skill most marks the professionalism of «a-collection system worker? 

C. Why is a safe performance an important consi^erat^ion for proirib'tion? 
■ , D. How safe is the job of a collection system worker? *y 

e! How can the poor safety statistics for collection system workers be 
improved? . ^ ■ ' . ' * " * 

F. What is safety? & . S . 

9".^A. How can you determine if you. have . contacted a disease from your work? 
^- B. How. can the collection system worker be protected from pathogenic^ 
organisms? ^ ' . . ' . 

9.2A. Why do gases found inVs^ers tend to be found in low level or 

underground' structures: * ' 

B. What are the three basic classes of hazardous atmosphere? - * • 

C. . What are some toxic .gases that might find thei^way into a wastewater 
, collection system? * . . , 

D. Why is hydrogen sulphide especially danjgerpus?. ^ , - ; 

E. What are possible ignition sources for an explosive atmosphere? \ 

F. Hox;i±an you try to locate possible sources of poteirtial explc^ive\ 
"hazards in your collectionN system? . 

G. Why is an oxygen deficient atmosphere hazardoiis? . 

H. Why should y^u at tetnpt It o. measure the level of oxygen in a manhole 
' before or immediately after the manhole cover is removed? . 

•^I. What would you do if you were required to work in an oxygen deficient 
atmosphere? . ' ^, 
y J\ How can hydrogen suljDhide be detected? 

K. Prepare a list of \jangerous gases encountered in. wastewater collection 
systems and "indicate how you w6uld test for each ,gAs*J * ^ • 
9.3A. What is defensive driving? , ^ • . ^ - 

B. Where shc\uid the truck be parked when working in traffic? • 

C. How can other people be warned that a truck'is b.acking up? 

D. Why are safety cones placed around a- parked vehicle? / 

E. How can traffic be directed around a work site? 

F. Where can you obtain additional training and guidance for . the- proper 
methods to route traffic around a job: site? » . ' 

9.AA.. What is the purpose of shoring? . - ^ 

. B. What causes excavation - or trench sidewall cave-ins? 
. C. What is OSHA? 

• D.. Can gave- ins be caused by vehicles and equipment operating near a recently 
excavated trench? * ^ . ' 

• E. Why must care be taken when operating equipment near shoring? 



4^ 



: • / ■■ ■ ■ ■ ■ • • ■ " •■ ■'. ■ ' ' / . " 

9.5A. What kinds of hazards may be encountered when worklrig In or around 
. ma:nholes? ■ • 

B. List the order for testing ^r combustible of toxic gase^. 

C. What. do you do If the atmosphere In a confined spate Is still 
hazardous from a toxic gas or an oxygen deficiency after ventilation'' 

D. .Even with a self contained breathing apparatus, you should never enter 
a confli^ed space deemed hazardous because of combustible gas mixtures 
True or {"alse? ^ ^ ' 

^ 'E. How long should a portable blower' operate In a work area prior W 
permitting a worker to enter a confined space? 

. 'F. At the fitat signs of what kinds of feeling should a worker 

Immediately leave a confined space and get Into the open air as 
soon as possl|jle. ' . ^ ' • ^ 

9.6A. List at least five safety hazards around construction sites. 

B. What- are the dlffef^rtee^ln .safe tv hazards an Inspector must watcB 
out for -between Inspecting old and new , wastewater collection systems^ 

C. What precautions must be taken when cleaning sewers? ' 
9.7A. List. three additional job hazards to collection system workers 

• B. Where do radioactive Isotopes come from that get Into wastewater 
sewers?';^ 

C. pPlectrlcal shock can occur under what kinds of conditions'? * 
,D. What, safety precautions should be taken ivhen electric'al circults^and 
equipment are- t^k^ out of, servlc^^ for Repair?, ' . ^ 

E. What sourtes^f noises can^ause permanent ear damage? / 
9,8A. What different types of^lArlals ca-n cause' different types or ' 

classes of fires? ' ^ , . , / » ; • : 

■. B. How can each class or type.of fire beextlnguUghed? ' 

C. 'How often should fire fighting, equipment and extinguishers be Inspected? 

D. What woMld you do If a fellow worker badly <;ut: his hand? - . 

E. .What would you do If you broke your arm? ' • 
9.9A. What types of meetings can be used for safety training programs? 

B. What factors have to be considered to ha^Cre an effective safety ' 
meeting? ^ ' 

C. What Is a tall gate safety 'session? 

•D. What kinds of topics should be covered In any type of safety 

meeting? v ; .. . 

E. What do you thlnkfis'the key or secret to a good safety meeting of 
any type? ' ^ 

Mr. Davis' suggested answers to the qlies^^ above are as follows: 

9. OA. The First Law of Life Is Safety and Survival. 

B. » The skfll that most marks the professionalism of a collection system 

worker Is the ability to carry out work assignment a safely. 

C. A reputation for a safe performance is an important- professional 
characteristic. A safe performance will ;help you motivate, train and 
lead others which are supervisor characteristics that gain promotioif.' 

. D. The job of a collection system worker has many hazards for the careless 
worker.; If you learn and practice safe procedures, ybur chances of 
injury can be minimized. 
E. Safety statistics for collection system workers can be improved if . 
everyone- develops a desire to understand what causes accidents and 
• how they can be prevented, coupled with a. strong desire" to work safely. : 
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: ;F. Safety has been, defined as "a means of thinking. far enough ahead to 
do the job at hand with proper tools at the proper* time and In the 
^ ^ proper manner." 't 

9.1A. The best Indication that you might/have contacted a disease from your 

wqrk.-ls that, you don't fee^lpll. If you have headaches, feel , sick 
. \ to yoyr stomach, have 'diarrhea, feel, feverish or sleepy, you should 
\ see your physician, \ . .' . 

Hi .The colljBctlbn system worker must be constantly aware of the threat 
. \ from ^pathogenic -organisms fc You. can protect youself by personal ' 
yieanl^ness, such as washing your hands, wearing gloves and proper * 
c^lothlng, and changing clothes before going home* Tetanus and polio 
Ihimunizatlons are a must, 
9.2A. Gases found In seweris Usually concentrate In low Tevel or underground 
structures because many of the gafies are heavier than air and are- 
produced In the low levels In deposits and slimes, 

B. The\three basic classes of hazardous atmospheres are: 
* i. Poisonous or toxic '■ 

iv Explosive ^ ■ , * ^ 

^ Oxygen deficient 

C. Some toxic gases that ml^bt find their way Into <a wastewater collection 
system include carbon monoxide, ammonia, chlorine, and hydrogen sulfide 

^(HgS). \ ' ; " 

P- Hydrogen\sulfijde Is especially dangerous because: 

.T .1. It Is generated from t?he anaerobic decomposition of organic 
' matter In collection lines,. 
2. It\is heavier than- air, and 

.3. Our\ noses -tend to 'lose their sensitivity to hydrogen" sulfide 
and ^become unreliable detectors. 
E- Possible Ignition sources for an explosive atmosphere Include a spark 
from an autom'oblle, an Improper tool, a shoe nail, a <!lgarette, or an 
open flame. \ 

. F. Your local fire department. and gas , company personnel can be helpful ^ 

In Identifying potential dischargers of hazardous combustible materials, 

G. A shortage of oxygen to the worker produces a shortage of oxygen to the ' 
brain, which In turn makes the worker less alert to. dangers that jnay 
result In death. \ - 

H. Try to measure the oxygen .level In. manholes before any ventilation occurs 
by removing the manhole coyer so existing conditions can bemeasured 

and expected, conditions for the workers can be measured ■ too.. 

I. . Before working in an oxygen deficient atmosphere, ventilate the space 

and wear an oxygen mask if necessary. ... 

J. Hydrogen sulfide caiji be detected by th*i^ nose^ but the nose becomes 

tired of smelling hydrogen sulflde^and Is not reliable. Hydrogen sulfide 
Indicating badges or H2S ampoules are the most reliable methods. 

K» Dangerous Ga^es Method of Detection ' 

\ ■ ' .. ' . 

Oxygen, 0^ Oxygen deficiency Indicator ' 

Gasolljie vapor Combustible gas Indicator 

Carbon Monoxide, CO CO ampouj-es 

- Hydrogen, H2 . Combustible gas indicator 

Methane, CH^ ^ Combust;lble gas indicator 

Hydrogen Sulfide, H2S ^ ' - H2S;ampoules 

Carbon Dioxide,. CO2 . ^ * Oxygen deficiency indicator 

Nitrogen, N2 Oxygen deficiency indicator 

■ . Ethane, C2H^ Combustible gas indicator 

Chlorine, CI2- Odor 
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.'. 9. 3A. Defensive driving is careful driving to avoid accidents, white 

• realizing^ all the special hazards that exist on the highway regardless ' 
. ...of. who has the legal right of/way. s.tuiess 
. B. /When, working in- traffic, you should always park the truck with brakes' 
. • .set . and roof light flashing in such a position that ckreless traffic 
^ must plow- into the truck before if can "run over" the. crew working 
■ in or around a manhole. ^ 
,.C. People can. be warned of a truck backing up by having a pas'sfinger get 

out and direct the driver and by havlng-the truck equipped with bells ' 
^<^rns ov other types of alarms that sound off- when the" truck backs -up! 
Safety cone^ are placed around a vehicle to alert traffic of the location 
. of the vehicle. When picking up traffic cones, look for. tools not put - 
away and hazatds (children, toys) thdt might be run over when leaving 

■ ' the job site. * " . • . 

• E.; Traffic can be directed aroynd a Work site ^y^use of safety cones/ 

barricades, signs and flagmen. - V * 
.. . F.- Addl^^^^^^ regarding the proper methods ' to route 

traffic around a job. site can be obtained by consulting the police or 
V -highway patrol. . , ^ 

9.4A. Shotlng'ls used to prevent cave-Ins from excavations that could bury 
and kill workers. 

B. Excavation or trench sidewall cave.-lns can be caused by: 

\. 1. Failure to shore, possibly because of a deliberate short cut to 
save time or expense. 

2. Inadequate shoring because of lack of knowledge or misjudgement 
of soil stability. 

3. Failure of shoring because of unsuspected bank loading caused 
by traffic or machinery vibration.' 

.4." Inadequate shoring maintenance or replacement after changes occur 
In the soils surrounding an excavation as a result of construction 
work or heavy rains. 

5. Failure of shoring material. 6» ' 

6., Placement of spoil too near the trench edge. 

7. Trench wall undercutting. 

C. OSHA»stancfs for Occupational Safety and. Health Act o^ 1970. 

OSHA standards describe measures that must be taken to provide workers 
wl|h a safe environment and to protect them from accidents. ^ ■ 
^^^u" ^P^c^^^ shoring requirements are necessary when vehicles or 
^«)ther equipment ^must operate near a recently excavated trench to prevent 
cave-ins. 

E. Care must be taken when operating equipment near shoring to protect 
the bracing and shoring from damage by the equipment. 
9.5A. Hazards, that may be encountered when working in and around manholes includ 

1. Traffic. Both .vehicular and pedestrian. 

2. Adverse atmospheres. Flammable and poisonous gases or d deficiency 
of oxygen. . 

3. Physical and s truest urail conditions. Loose or corroded rungs 
or dangerous liquids. 

B. Tests for combustibld .or toxic gases are to be conducted in the 
following order: 

■ 1. Explosimeter Test for explosive conditions. 

2. Combustible gas-oxygen deficiency. Also test for oxygen deficiency. 
3.. Hydrogen sulfide instrument or detector badg^. Test for toxic gases. 



. If the atmosphere in a 'confined space is still hazardous from a * 
, toxic gas or an oxygen deficiency after ventilation, contact your 
^ work, station or superv*isor immediately. If you must enter the confined 
\space, wear a ^elf-con^ained breathing unit or apparatus, and be syre 
someone is standing by with an^thec self-contained breathing' unit ' 
^»:. or apparatus for -resGue t>perati9ns if necessary. ■ > 
Trae., Neyer enter a confined space deemed hazardous bec£^use.^ 
' - " . combustible gas mixtures. ... - ' . V — 

E. " A portable blower ■ should operate ,a m^nimuto of 20 minutes'* in a work " 

area prior to permitting . a worker to en^ter a confined space. 

F. At the first, sigh of : nausea or 1^ of .alei^tneas, . the worker should 
".. \ immediately get into the opfen air. The topside worker 'should be 

■V ■• especially al^rt^ for problems because, the worker in the confined space 
mdy. not notice -them. ; . ' ^ 

9i6A. Safety hazards around construction sites include: 



' , Children, v ' ■■ - s ' 

' 2. Traffic, ■' ■ " ^ . ' . y ■ ^ 

.3. Construction equipment,. * . . , : 

4; Drilling and blasting of rpcks, . ' 

5. * Trench and excavation cave-ins, ^ 

6. Underground utilities, /. : ' . '. ' , 

7. Overhead electrical lines. . ^ , 

B. An inspector must; watch out for similar safety hazartiis when inspecting 
either 'old or new wastewater coJLlection systems. Constr.uctibn equipment 

• • and condi*^|pns may be an vadditional hazard for new systems. Gases 
.found in sewers may be a more liki^ly hazard around' 'Old'*^'wastewater 
collection systems. • ; 
. C. When cle4ping, sewers, be careful: 

1. Not to flood basements or homes, , / .^'/ 

2. ' to' route traf f ic j^f ely around job .site, . 

. *^3. To test for gaMffl^ound in sewers, provide adequate ventilation and 
wear safety g^lgmerit;' before entering a manhole or confined.' space. 
9.^^A. Three additional jols^ hazards to collection system workers include: 

1. Radiological, • ^^j^ 

2. Electrical, . . " ' ;^ 

3. Npisfe. ■ ' ■ . ■ J'' 

;b. Radioactive Isotopes that enter wastewater collection systems come from 
' .hospitals, research labs anB various industries. 

C. Electrical shock can occur, especially where the hazard, of a ground, and 
moisture are present. 

D. Safety locks^ihust be placejd on...ali electrical circuits or equipment out . 
•of service for repair. Tags must indicate date of lock out and signature 

of person responsible for. lock 'out.. & 
■ E. Loud noisesV(oyer 85 decibels) from g^ engines, air hammers, «nd other 
ej^uipment can cause permanent ear damage. 
9.8A.. T]|ie different types of materials that can cause fires are ordinary 

combustibles, flammable liquids ,. electricity and metals. ; ^ 

B. The different types or classes of fires can be extinguished by the . . 
following methods: . ' 'j ^ f 

Class Method of ExtinguishinR ' . ' ^ 

♦ A- Water ' ' ' ^ \ - . 

B Foam, carbon dioxide, dry, chemicals \ ^ ' V 

; . C Carbon 4ioxide, dr^ chemicals . 

D Carbon dioxide . 
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C. Fire fighting equipment and extJlrigulshers should- be Inspected on a 
regular basis sUch as every 3 or 6 months and after each use. - 

D. For a badly cut hand. Immediately cover wound with cleanest** available ' 
cloth and try to. btop bleeding. Call for medical help. 

For ^ broken arm j try to support arm* so It won't move and get to a 
doctor. . , 

9.9A. Several^types of meetings may be used In safety, training programs. 
They.^bn r^hge from highly organized meetings to tall gate safety 
sessions to Informal get togethers or Hull sessions. ^ 

B. Effective safety meetings result when: 

1. ' Everyone understands the basic safety concepts, 

2. Everyone participates and accepts their personal ■ responsibility, 

3. Adequate- safety equipment Is available for demonstration and use, t 

4. Everyone realizes that safety Is a continuing learning- and re-learnlng' 
process, . . * , 

5. Accidents are studied and reviewed, 

6. Every appropriate detail of work Is a subject for , a -safety discussion. 

C. Tall gate safety sessions consist of a small group of workers gathered - 
around the- tall gate ;of a pickup or truck to discuss' safety . 

'D. Topics covered In safety meetings should be simple and refer. to subjects ■ 
that the crew Is Involved In every day or a new or special job that the 
crew has been assigned. . . 

E. j'WH^t;ever you reply is ^e correct: answer because it is your opinion. 

Thp chapter also Includes a list of gsjieral questions regarding safety 
of workers in wastewater treatment systems.. It is suggested that personnel 
Involved in the 'safety education program should develop written answers. In 
a safety notebook, to questions such as these. 

■f * ■ ■ ^ - . 

1, Why is safety . important? ' ' . 

^2. How can the poor safety record of collection system workers in the 
past be Imp^ii^ed? 

^ 3. Why is the job of a collection system worker .hazardous? , " 

4. How can collection system workers protect their health? . ' -"^ 

5. Why is the^pilection system .worker confronted with gas hazards? ^ 

6. Hqw can yoiT protect. your self and your crew from gas hazards? . . 
7: How can you avoid driving accidents? 

8. Why have deep excavations killed so many worker^s? 

9. How can you as a collection system worker protect yourself and ybut 
fellow workers from cave-ins? . " 

10. What kinds of hazards are encoutrtbltUHbycollection system workers in 

manholes? ^; 
, 11. What precautions would you take before entering a manhole? 
12. . What would you do if you discovered an explosive atmosphere in a manhole? • 

13. What kinds of hazards exist for children around a job site? 

14. What would you do if you were an Inspector on a construction job' and 
Observed both an unsafe condition and an unsafe .act? 
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This .47 page^ discussion guide provides the discission leader. with background 
material on' the 15 topics* listed below in the aafety leader's check list* 
' Reproduaed also are suggestions for use 'of 'the discussion guide and finally 
the material dealing with preventing sprains and strains; 
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Safety Leader's Check List 



MONTH 


• TOPIC 


5-MINUfE 
.TALK 


EMPLOYEE 
HANDOUT 


STREAMERS 
UP 


POSTERS 
UP 


JANUARY 


SLIPS'. 










FEBRUARY 


ATTITUDE 










MARCH 


ELECTRICAL HAZARDS 










APRIL 


GOOD HOUSEKEEPING 










MAY : 


VACATION SAFETY 










JUNE 


POWERED TOOLS 




■ "y - 






JULY 


^ BACK INJURIES . 










AUGUST 


MACHINE GUARDS 










SEPTEMBER 


EYE PROTECTION 










OCTOBER ^ 


FIRE PREV^TION 










NOVEMBER 


. PINCH -POINTS 










DECEMBER 


PROTECTIVE EQUIPMENT ^ 










ALTERNATE 


OFFICE SAFETY 










ALTERNATE 


INDUSTRIAL TRUCKS 










ALTERNATE 


SKIN IRRITANTS- 











USE OF THE DISCU9SI0H GUIDE , 

i»„?^° °^ ^''^^'y '"^''^ prepared for use by dlacuaalon 

leaders dnd covers • many areas of accident prevention that apply to vour 
workplace. The follovang are some suggestloL to heljPyou JSare for 
your safety meetlnga: \ ^or 

1. Set specific times and dates for your safety meetlnga. Publicize" 
■your meetings so that everyone Involved will be sure to attend. 

2. Review each month's topic In advance and become familiar with Its 
content. You should be able to present the material In your own 

f f.i<Qrds and lead the discussion without reading the guide book. 

3. Seatlng^pace la not absolutely necessary, but arrangements should 
be macje Bo that those attending can easily see and hear the 
presentation ' 



A. 



Gather ahead of time whatever material and T>rops. you will need at the 
meeting. Try to use equipment used In your workplace to demonstrate 
your points. For example, bring protective eye wear to the eye safety 
dlscuaalon or ufle an actual fire extinguisher to. demonatrate Ita uae. 

. ■ DURING THE MEETING 

• 1. Again, give thp safety . talk in your own words. Use the guide book ' 
merely as a reference. Make notes about safety points that pertain ; 
to your workplace ^so you can cover them. ' P. fca^n v 

2. The whole purpose of a safety meeting is. to initiate discussion of' 
safety problems among employee^. Encourage participants to cite " 
hazards they find on the job and to suggest corrections that could 
yourfrea ^""^ specific comments that will improve the safety of 

^' TKt n^eetiftg turn into a gripe session about u^irelated topic! 

As the discussion leader, it is your job to make sure the topic is 
safety. To allow discussion of other topics during the meeting wastes 
t^ime and could destroy the effectiveness of yout safety program. 

KNOW YOUR LIMIT-PREVENT SPRAINS AND STRAINS . > 

July . 

Athletea^ln training know their abllltlea and their limltatlona, becauae 
going beyond^what la phyalcally poaalble leada to a trained and apralned 
muadea and llgamenta. Thoae Injurlea could put the athlete out of • 
competition. 

Your job may Include lifting and carrying heavy material. You ahould be 
aware of how much ypu can do In order to avoid an Injury that could put you 
ojtt the bench for a while. - f / " 



Sprains and strains can occur^onywhere— In the workplace, during 
recreational and sporting events, and at home. , ' 

\ f ' . ' ■ ■ ' » ■ ' ^ 

In order to understand these Injuries, it is necdssary to understand a 
little about the makeup of the human body,. Now don't get ^oo uptight 
about that 7 we aren't going to make physicians out of you. ' 

The human body Is designed with some very sound mechanical principles. 
It Is a combination of a number of systems that complement each other; Today^ 
ye are going to discuss just two of these — the skeletal' and muscular systems. 
Because they are so closely related, physicians refer to them as the musculo- 
'skeletal system. 

The skeletal system consists of the 204 bones of the body; Don't worry, 
I'm not going to name all 204. The bones make up the framework of the body 
and determine its siaJe. The skeletal system varies from Individual to 
individual. .Some people have short thick bones; others have long, rather 
thin bones. There are a few people who may be missing one bone or another,^ 
but in general the number of bones Is 204. 

f 

This solid framework keeps the human body from being a blob, such as a 
jellyfish. The skeletal system, acts as a support for: the otner systems in 
the body. It also serves as an anchor for the muscular system j 

t,/ ' : ■ 

The rauscula'r system is made iip of all the muscles of the body. Muscles 
are the motors that move the banes and make it possible for the body to move 
and stand erect. There are many different muscles, but today we are going 
ta^^l^cuss those that are most commonly sprained and strained; 

^^M^en doctors talk of sprains and strains they speak of ligaments and tendons.. 

Ligaments are. 'tough fibrous cord- like materials that connect bone to bone. 
Ligaments most coimuoniy are associated with joints, with^one bone connecting 
to another — at the elbcwwhere the forearm Is joined to the upperarm, at the 
knee, at the shoulder, at the wrist, at the hip. Wheriever there is a joint 
yo'u'll find ligaments. Tendajis are of similar material, but their function 
is to attach muscle to bone. * 

Huscles of motion are almost always found in. pairs and usually cross the 
joints of bones. When one muscle contracts to move a part of the body. Its 
partner relaxes. You most likely have at one time or another experienced. a 
cramp in your leg or foot. This occurs when the body is confused and contracts 
both muscles at the same time. Because they are balanced, each tries- to over- 
come the other's resistance without success and this "ties you up in knots." 

This background information will help you understand why spraind and strains 
happen. You probably all know about sprained ankles and strained elbows, but 
. the back Is an area where strains and sprains often occur. Back sprains and 
strainiB are also the most costly to the individual. . * 

More than 24 bones make up the spine — seveA in thei neck ^area, 12 in the chest 
or trunk area, and five in the lower back. The bones are joined to each otKfer 
by ligaments and njuscles are attached for movement. 
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A Btrnlp occurti whonovor a muuclu Xb atretchod boyoncl Its lltnit;« Miiaclea 
do a grunt denl of work. "♦Kowevor , they muHt ho qondltlonod , If thoy are to 

. perform in a glvon way. Profcaulomil athlotoa condition tholr muacles through 
rljjo|:ouB training. We aluo must condition our muaclQH. A worker who ia 
accuutomod to manually liandllng a largo number of piocas of manorial In a 

'•given workday can do so with eauu, Thoao of ua who hnve different duties. 
wou,ld find it difficult to do that same amount o^' work without paylng'for it ' . 
with aching muaclea. If we aliould continue to do the work, liowqver, we would 
soon bo conditioned and bo able to perform tUp Job without pain'. 

* ' ' • ' . • 

' However, even the conditioned athlete or worker cannot exceed the llmltatlona 
of the muscles. When a muscle Is stretched top much, the ligaments pull and 

- sometimes ^oven tear. Stretched ligaments and, tendons are termed atralns. A 
apraln la when tearing haa occurred-. * 

The Industrial setting provides many opportunities for the occurrence 
of sprains and strains. The most common Is material liandling. We all handle 
material In one way or another. Even the office worker Is Involved with. 

material handling wlien picking up a package, box or chair to move It. 

f . ' ...^ • • 

Let's take a minute to consider all the operations In our^rea that might- 
Involve material handling and how they might cause a sprain of strain. 

. • , . * / ^ 

..NOTE TO DISCUSSION LEADER: 

■■ '■■ ■ «y ■■ 

Try to get employees to tell yoiT^bout potential sprain and strain operations 
' In their areasj' Do not argue the point or dismiss any Item; Just list them. 

Material' handling strains and sprains . of ten are caused by over exertion. 
You can see from the ll^t we Just made that we«do have t\\e potential for 
sprains and strains In our area. . 

Other movements. can also cause sprains and strains-over reaching' or 
extending a part of the body; reaching over something to pick up a load; 
or trying reach a top shelf without uslng^a- proper stool or ladder. 
Can anyone give me an example* of a strain or sprain case? It doesn't have 
to be work-related; remember these Injuries also happen, off the Job. 

NOTE TO DISCUSSION LEADER: , > ' . 

Try to get someone to tell about a sprain or strain Injury. If neces.sary, 
tell of lin Injury yourself . . ' 

/ What can we do to minimize these injuries? Well, this meeting is a 
beginning. If w& understand what' causes sprains and st trains » we\ are better 
equipped to prevent them. A few basic rules to remember are: , 

■ ^ ,,< ■ ' ■ ■ ' 

* -Understand your limitations. Don't charge into a Job cold. Warm up to 

it. Tgke a lesson from athletes; try to keep yourself in good condition 

and at your proper weight. ' 

-Don't o\?erj-extend yourself— use a stepstool or a ladder wheii necessary. 

-Lift with your legs, not with your back. . Keep' the load close. Don't 

twist your body while .carrying a l,oad. ' 
-Be sure there are no slipping or tripping hazards in your work area or 
around your home. The sudden^ Jerk caused by a slip or trip can cause 
% sprain .or strain. x • 
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^ . ■ ^ ; . » ■ • ^ • , ■ ■ ■ / ..■ > ■ V. « . 

-Don't ahy away from hard work becnuso' you fear a str^lni Condition 
your body to, do what 1« noco8eiary# v . ' 
. -Look Into ways to ollmlnato lifting and carrying qr to keep It to a 
. qilnlmum, la there a better way?.: Work smarter, not harden lt*B oualer 

and aafert 

' ■ . ^ , ' ' , I, 

NOTE TO DISCUSSION LEADERi/ 

If there have been apraln and atraln accldenta In your areai be 
prepared to dlacuqa them with your omployeea, llaten to their Ideaa; they 
may have the anawer you have been looking for. i 

' .■ . ' • 
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In t[\ia ahnpter 'flr, Uyniron rovlewa tho Important ruae that muat bo " 
aoaumeil by inamigemant In aottlng up a eafoty program, llo provldaa a 
llat of reapoualbllltlea which are normally naalgnod to the .poraon tlealgnatod 
aa aafety director, Tho Importance of auporvlaora and f oremoa' la alao 
BtreHaQd, The material cited below ahould he uaoful In planning or rovlewlna 
high level roaponalbllltlea for a aafety education program. 



SETTING UP THE PROGRAM 



MANAGEMENT PARTICIPATION. Tqp management muat take an active and l^ntereated 
part In the development and operation of a/aafety program. * An exec'utlve'a 
aupport con only he aecured when he, hlmaelf, d« ^oavlnced of the need of 



auch a. program. Conviction, on hla part, wlllTcome to. hlnf only with full 
understanding of what, hla accident Icmaea reiilly are, how they affect 
efficiency, and what aafety meana In terma of production and peraonnel 
relatlonahlpa. ' , ' 

If top managemient dofla not aee the reaaona for a aound and effective 
.accident prevention program, then, no 6ne elae la likely to aee them either/ 
To-atart the program, rhen. It la eaaentlal that management laaue a cleair- 
fcut atatement of policy for the guidance of all aupervlaora and employeea. 
Such a atatemendahould Indicate management 'a viewpoint and ahould cover. 
In general, thej basic elementa. . Furthermore, unleaa. Included "in the atate- 
ment of policy, the detalla of the program ahould be announced by management 
to the entire working force, through meetlnga, lettera, or bulletlna, 
foreman or bulletin board notlcea. 

r ■ 

During the course of a year, top management ahould actively participate 
In the review of aafety recorda. They ahould^-attend aafety meetlnga on a 
regular baala, they ahould take personal action In the bad recorda of 
pa^rtlcular departments, they should periodically write Utters for buHetln 
board, poatlng, dlacuaalng the accident record In the Operation ancf demonatratlng 
management 'a interest and they, themaelvea, ahould aet a good example by 
conforming with all aafety regulatlona which apply to even the low.eat peraoq 
on the organizational chart. 

* ■ • ' ■ '. ' ■ 

In abort then. If top management doea not tjhole heartedly aupport the 
program, It haa little chance of being effective. 
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H\imy m\{Ua}V}U Ah a B^noral "nilo'ot' timmb" in induHtry, full-time - 
Bttl^Jty Rlroctorfi «ro UHunlljf him! in compHnioH with pyoi^ AQO employpoa, ^ - 
TlioHQ puruQnH wLli ho ulmr^od with cliu ontiro rQ»ppn»ihiiri:y nf sflfet:yi 
of the iiupiuiiiontrtClon of the Hftfety progrflm and will,fln«wpr only to top 
nwrnigwuont. Th«y will always bo on li par with or i\\\QiH\ of «li Huporintomlonta 
• on^tho organi»;ational chQVt. Thoir ualariou should, al,^o bo conuimnnurato 
with thia pooition dn tbo inuinagomont trboi l<'or companioa with loan than 
lOO/omployooH, thoy may oniploy thoir own full-'timo Silfoty Dirqctorj it io 
moru fruquont tiuu thu Bafoty Dlvuctor la aluo a poraon who might bo 
apocificallV chargod with the rooponolbllity Cor indwatrinl rolationa or ^ 
poraonnol or poaaibiy la one of tho vicq-prfaaidonta of the company* 

It la alwuya bout to glvo tho Hafoty< roaponaihility to tho hlBhoat \ 
pouaibio ranking official. Such alignmoht givoa tho aOvtoty program thfia 
proatigo and aupport nocouaary for auccoaa. ' * , , 

Whoro safoty roaponaibility ia dologatod to an operating official, ho 
aapumoa tho reaponaibilitiea which would ordinarily belong to a Safoty 
Diroctor. • . ' 

■ ' • » * 
Some Qf tho reaponslbilltlos of a Safoty Ulroiitor'would include: 

•* , * ■ , ■ ■' * 

'l. .Comploto reaponaibility for formulating, ndminiatering and 

litaking noceasary changos in the accident prevention program* 
2» *Mc\^j;>.thly or weekly reports on the atatua of safety to the person 

dit^ctly in charge of the particular department. 
3» H&'ahoufd act in an advisory capacity in all matters pertaining 

to safety. / ' 

4» He should maintain an accident recording ^aystem that complies with 

the Federal Occupational Safety anj( Health Act. . 

5. He should personally Investigate all serious accidents and make 
suggestions for corrective action to be taken by the aupervisors 
to eliminate the accident causes. 

6. He slip,uld participate in arid supervise the training activities of 
k all employees. ^ * . 

7. * He. should make piarsonal inspections and supervise inspections 

by the foremen and supervisors fo^ the purpose of dlscov|ring 
and correcting unsafe ^^ditions or unsafe work pActices before 
they cause accidents. . 
8'. He should maintain outside professional contacts by which . 
Information may be exchanged with others and the program kept 
. ■ up to date . ' » 

9. He should stay .abreast of the Occupatiorial Safety and. Health 
. Act and its standards^'and make sure that they are beifng fol'lowed 
through in bis organization. / 

10. He should initiate activities that will stimulate and maintain • 
the interest of employees in safety. . 

11. He should use his insurance carrier to the fullest.. Most 
insurance carriers have a safety or loss prevention department 
and this department's services are free to their Insurance 

accounts. . . , 

12. He should set standards for safety equipment to be used by. ^ 
Company personnel* k 

13* He should recommend provisions for safety 4n plans and specif icationa 
of new buildings, new ohopo, pomping stationa^ etc. 

■■ ■ ^. ' ,■ ■ ■ ■ S ' 



aam« Utility Coinp«nlo« Imvo foiuul It most lioneflalql to hlr^ «n pytHld'a 
flhfety Consultnnt; tp opnduct tho ftcoident: provuntlon prgfiraiu. Thin plon 
can 1)0 mpHt offootlvoi but not wlthput top nmnagomont'fl 8uppprt-«nd 
pttrtlclpatlpn. H'ho oututnndlnB ndvwntngo of .thla Rlan la ooonomioa. For 
«n amount far Ioha than would be paid to a full ,tlmo 'tiiuployqo, a company ' 
,nmy nrocolvu ^xporlonood, profofialonal aorvlcoa on a part*"tli]iu bnelH. 

' ■ • - ' . ' r - 

If cppporatlon botwooh tho Company and the Rafoty Cpnaiiltant la opon and 
froQ, tho program Itaolf can alao bo moat aucoonaful. 

^" ■ ■ . ■ . * 

^ ^ , ' , ^ ■■ t., . ■ 

SlIPRRVXaoUS AND VOaUMKN . Tho auporvlaora and Coromon^aro tho koy In any 
mjfoty program. To tho worker, ho la management. Moat of what la thought 
up"^ and planned by top munugomont, hlgl) In tWo acalo of authorTty, muat aift 
through by way of tho foromoni to the men and women running 'the machlnea, 
and doing the Job; Safety muat bo ao Intimately related tp each' dmployooa 
temperament, hla attlkude t^ard hl'a work and tovard management, hla Idea 
of obodlance, and hla aenae of reaponalblllty that the foreman ;La 
Indlapenaablo to good safety work, for hla la the Immediate contact and the 
Immediate control* It la aeldom f eaalble to hire foremen solely <oh the 
baala of their attitudes towarda aafe;,ty{ cpnaequently, the problem la one 
of enllatlng the forcman'a Interest In It. Few better metl^oda for creating 
Interoat In safety In all ranka of aupervlalon *can be found, than the one 
which perauaded the chief executive of tho company to atar't the program In « 
the first place. Usually, thla reaaon la the Identification of aafety with 
efficiency and production. ' , 

In^hbrt then, a department or crew will be only aa aafe as Its foreman or 
supervlaor 'himself Is. If the foreman exudes , a aafety attitude In 
everything he does, demands It of all personnel and trains all new personnel 
accordingly, the safety' record of that crew will undoubtedly be one of the 
best. , 
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SECTION. II 
SAFETY: The Individual Worker 

y J : - ■ . ■ 
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roaqras. Tliis eoiUlltinn ImM |i«en nt'tiriliuteil, In part;, to the fflpt Umfc 
numiRlpttllctefl And' or,h«r «nvttvnment«l flg^nPl^ifi who own wAHtiiwafcttv traatiimnt 
Hywtema h«va alv«n iinU flttPntiKin: to attfety ednpoaon, C«rtnlnly they 
have. Riven attantlon thnn U alVon by pvivately omm] ntllitl^s wh^Na 
lnminy\o<3 coMtM f»r« «rfei3te^| hy their Hftfnty recordfl, 

WAHtttwat«r Hyrtt'uni worUfc/rw aru expoHwd to many typoa of danaera, Thoso 
HltnationH onconnturod In tliuir dally rontinu can vohuU la ln:)nry to hnnds, 
f«ot, uara, ha«k, and oyoa. An wKamliuitlnn of aocldont rooorda of workora n 
in thona Hyattima idont'lfliJM atralna (partl^anlarXy to haok), ontfl, hnrna, 
contuaionH, hrokan honah, and iimlminH aoaltlonta aa too aommoo. Oanupa of 
auuh auGlduntH aru Inhurant 1^ work aronnd daddara, opgn pita, movinR 
machUury, Inuinoratora, alippory aurfacuH, ami ouhor aonditioha oxlatinH la 
tTc^^fweixt planta. Aaphyxiation and ^d.rownioK poHHlhliUiuH may bw proaont, 
Kxc^aaivo noiuu lovola oxiat in aaino pnrtu of wantowator traatniont planta, 
Finally, Infoctlona from the aowago Itaulf conatitutoa a haaard nnlquo to 
workora la audi plan to, . 

Safety uducatinn inatorlalo .that deal dlroctlyXwith protoating ononolf 
from injury to oyaa, banda, back, huad, from aapHyxlatlon or Infoctlon are., 
of groat IntoroBt to Individual workera, CloarlV most people are intereatod 
In protoctina their o<^n well-being. / 

A largQ number of touching-learning materials are available tlmt, focua 
on apeclfic aepectB of safety auch as protection of eyes, hands, the back 
against injury, and others. This section identifies only one lea Khj,ng 
resource that may be useful in the area of personal safety; The ' 
National Safety Council, DuPont, deNemours, Inc., and other agencies and 
companies have produced many films and other materials that deal with 
specific types of personal injury; their cause and prevention. These 
materials are reviewed and sources identified In Part II of this publication. 
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This hazard to plant personnel although very real , 
and ever present can be largely reduced by the operator 
himself by following a few basic rules of personal 
hygiene. A few of these self applied rules are 



1. Never eat your lunch or put anything into 
your mouth without first washing your hands, 

2. Refrain from smoking while working in open ' 
<t tanks, on pumps « or cleaning out grit : ^ 

channels, etc. . Remember^ you inhal,e or 
ingest the filth. that collects on the 
cigarette from dirty hands. Save your 
smoking time for lunch hours or at home, 

3. A good policy is "never, put your hands 
above your^ collar when working on plant 
equipment 

4. Rubber or rubberized cotton gloves, rubber 
boots and coveralls are designed for. body/. ^ 
protection against dampness and contact 
with dirt, wear them at all times when 
workingS^ntanka, etc. , 
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Safety In wastewater treatment systems, particularly In the. treatment 
plant Itself, Is certainly related ta the design of the plant; Design 
engineers, for various reasons, may or may not Incorporate safety features 
such as those suggested In the Water Pollution Control Federation book 
Wastewater Treatment Plant Design published In 1977, A listing of the 
suggestions found In that publlcatl6n are Included In sthlfl ^ectlon; t'he=> 
detailed llA can be used as a checklist to Iderttlfy needed safety ' 
provisions In existing plants as well as a guide In planning future 
construction. ' 

Safety la rel94^ to many aspects of plant -operatlont A new plant with 
desirable safety features built Into it can be operated In an unsafe manner 
by Irresponsible personnel. Attention to good housekeeping practices Is 
critically Important In both new and oia plants. Tripping over a hose or 
falling on a sldppery floor can happen In either one. 

Material including dangerous substances such as chlorine or strong 
acids must be handled and stored according to safety-tested procedures. 
Many back Injuries' have occurred when workers have attempted, single-handedly, 
to move heavy barrels or gas cylinders that Should be moved by teams of 
workers, often vlth mechanical help. 

Treatment plants, both new and old, face a continuing maintenance problem, 
ladders become unsafe; guards on machinery may become loose; high pressure 
pumps need rknalr; and electric motors wear out. Careful attention to • r 
maintenance la an Important ingredient in a safety program. 

Persons interested in improving safety in wastewater treatment systems 
will find a very substantial amount of resource material available. A 
sample of the m/terlal dealing with' the areas of plant design, plant 
operation, and maintenance is given In this section. Additional useful 
materials are reviewed later in this publication in the reference section.. 




Learning Resource //9 
Wastewater Treatment Plant Design . 
Water Pollution Control Federation 
3900 Wisconsin. Avenue 
Washington, DC ' 26016 . 



A Joint committee of the Water Pollution Control Federation and the 
American Society of Civil Engineers published Wastewater Treiatment Plant . 
Desl^n ^ In 1977. This technical treatise written primarily for design 
engineers contains in Chapter Three a listing of factors to be considered 
in the areas of occupational health and physical safety when designing 
wastewater treatment plants. This extensive listing, reproduced below, can 
be useful to operating plant administrators/supervisors and workers in . ' 

identifying safety hazards and needs that merit attention in their 
wastewater treatm^ent system. ^ 

OCCUPATIONAL HEALTH 

. . !• Chemical. ■ 

(a) Separate mechanical forced ventilation : (with automatic tlmeclock 
operation) for Influent room, wet well, dry well and screen or 
comminutor room. Some operations will require continuous ventilation. 

(b) Separation of the wet well and screen or comminutor room from other . 
facilities, with separate outside access considered. 

(c) Pump station, where applicable, with a super-structure to 
facilitate entry and ventilation and to provide natural light. 

(d) Ventilation to force fresh air into wet well so that .e;chaust 

, ventilator does not "pull in" sewer gases from Influent sewer 
lines discharging to wet well. ' 

(e) An open channel provided Immediately ahead of waste flow entry to 
influent structure to provide for venting of explosive gases 

and vapors. . 

(f) Adequate ventilation in the grit chamSerT ^ 

(g) Chlorlnatlon, chlorine- evaporator, and chlorine storage rooms ^ 
separate, above ground, and each open only to outside air. 

(h) View windows to the chlorine evaporator and chlorine storage rooms ^ 
for observation from the outside. 

(1) Forced mechanical ventilation that can be actuated automatically 
by light switches provided at chlorlnatlon rooms, chemical handling 
rooms, and laboratories.' ' ' 

(j) Ventilation exhaust ports adequately dispersed and located to / 
discharge where there will be no contamination of air inlets in 
other areas. Where general or space ventilation is utilized, a 
minimum of 15 complete air changes per hour are produced. 

(k) Light /vent switches located outside the, chlorlnatlon rooms. 
% (1) A photo-electric control to actuate ventilation and lighting when 

the light beam is Interrupted on entrance to a room. 

(m) In special test areas of the laboratory, additional ventilation 
(explosion proof .motor) with laboratory hoods. 

(n) The hood and r^m exhaust systems balanced so that a negative 
pressure is not created in the hoods. 
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(o) Separate storage areas for, dangerous chemicals. / 
(p) Dust collectors on chemical elevators at loading points* 
(q) Liquid chlcxrlne containers stored In well-ventllated fireproof- 
structures with protection against dlrett exposure to the sun* 
(r) At, the Incinerator, satisfactory methods to handle dry pulverized 

sludge to preclude dust accumulation that results In potential . 
dust explosion hazards « i 
. (h) Effective methods for the removal of dust, fly ash,- and- soot 
discharged from the stacks, 
(t) Exhaust facilities for permanent welding units, 
(u) Sludge. storage tanks located upstream of vacuum filters with all 

safeguards against hazards of toxic and explosive gase^« 
(v) Sludge pumps with pressure gauges to Indicate build-up of gases 

whea pumps are out of service.; 
(w) All gas protective devices used with a digester In accordance with 

the manufacturer's recommendations. ' 
(x) Automatic gas alarm systems, both visual and audible, to detect 
explosive and/or combustible gases and vapors and to^shut off 
all power In the area being protected except emergency (and 
explosion proof) ventilating and lighting equipment. Such alarms 
also In the screen , or commlautor room. In the (ilgester area", and 
elsewhere as needed* 
(y) Automatic chlorine leak detection devices (especially In large 

Installations) to signal equipment failure and **fall-safe'* shutof f 
flow of chlorine to evaporators and/dt: chlorinators* , f ^ 
(z) The location of sensing devices for a V-gnal transmittal In 
actuating emergency procedures. " , 

(aa) Sludge pump areas ventilated naturally and mechanically In a 

manner similar to that for wet wells. 
(bb) Both Influent and discharge pipes to sludge pumps valved so that, / 

If pumps are dismantled, sludge and gas cannot enter work area. ^ 
(cc) Sludge pumps with quick closing type sampling valves* 
(dd) Washdown facilities for cleaning purposes wherever there Is a' 

possibility of spillage, 
(ee) Adequate drainage In all chemical storage and working areas* 
(ff) Piping and storage tanks coated to retard corrosive action* 
(gg) Pull-chain or pedal-operated deluge showers with pedal-operated 

chest-l^vel wash spouts and floor drain, where appropriate. In all 
areas where chemicals are being handled or stored, 
(hh) In hazardous area&v the use of a portable ladder rather than man- . 

hole steps to discourage easy entry. 
(11) Waste gas burners and vents located a safe distance from the' 

building. , ' ' 

(Jj) Automatic shutdown controls- to terminate the flow of hazardous 
waste materials to the Incinerator In the event of a flame-out* 
(kk)' For Incinerator Installations, fully automatic Ignition start controls* 
(11) A disinfection system selected to mlnlihlze handling and transportation 
problems* 

(min) For liquid ferric chloride, sulfuric acid, an4 other corrosive 

liquid chemicals, acid-proof pumping equipment permanently Installed 
for pumping liquid chemicals to the point of application. 

(nn) Gds outlets In the laboratory equipped with substantial handles and 
clearly Identified* * tv».V' 

% -S' ■ 
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(00) Dry hypochlorite stored ♦In a cool dry area. 

(pp) Safeguards for facilities using sodium chlorite for disinfection, 
(qq) Safeguards for plants generating and/or using compressed gases, 
(rr) Adequate ventilation If methanol Is used in plant processes, 
(ss) Materials and devices used for storing, transporting, or mixing 

hazardous chemicals to be compatible with the chemical(s) 

involved. 

(tt) Dikes or curbs capable of ' holding the stored volume plus a 

safety factor of 25 percent in each liquid qheraic^l storage area. 

(uu) An acceptable "frequency of preparation" for^^Oiemicals used. 

(w) Safety equipment, including portable ventiUti^ equipment siich 
as air blowers and adequate lengths of non-colldpsable ductirigj 
hydrogen sulfide, methane, chlorine, carbon monoxide, and oxygen 
deficiency indicators; industrial type vacuum cleaner; chlorine 
emergency repair kit; and proper self-contaiiled air breathing 
apparatus. / 

2. Biological. j 

(a) Fencing around all plant structures where onauthorlzed entry could 
result in personnel mishap or disruption of^dant operation. 

(b) Provision for the safe, collection of samples. 

(c) Pedal-operated laboratory sinks, toilets, and wash sinks. 

(d) Shower facilities with hot and cold running water for employee ^ 
rooms. 

(e) Eating rooms separated from other facilities. 

(f) Two lockers for each plant employee (one for work clothes and 
another for street clothes). • ' 

(g) An automatic washing machine for washing work clothes. 

(h) Washdown facilities for cleaning purpose? wherever there may be 
spillage. ^ 

(1) Disinfectant dispensers. 

(j) The potable water-supply, where used for plant processes or other 
purposes such as washdown of equipment, protected by b|fckflow 
preventers (or airtfreak discharge) . 

(k) Warning signs indicating non-potable water outlets. 

3. Environmental. 

(a) Provisions affording protection against infrared radiation from 
combustion units, ultraviolet radiation from arcwelding, and 
ionization radiation from radioactive substances. . . , 

(b) Equipment design for noise reduction. t ^ 

(c) A maximum permissible noise level during operation, expressed in 
decibels of sound under standard test conditions. 

(d) Air compressors, vacuum pumps for filter units, centrifuges, blowers, 
standby power units, and other similar equipment producing high 
noise levels located either in isolated buildings or rooms or 
within acoustically, sound-proofed structures for maximum sound 
•reduction. 

(e) Asuper-structure to provide natural light for the pump station. 

(f) Adequate lighting thoughout the plant and particularly in areas * 
of operational activities, including repair and servicing of 
equipment valves and controls. 

(g) Exterior floodlighting to provide for nighttime operation, maintenance, 
and inspection at each non-enclosed plant unit as well as for general 
illumination of plant operational areas. 



(h) Emergency battery-operated lights for Interior areas, particularly 

In the vicinity of stairways. 
(1) Sludge pump areas well ventilated. \ 
(j) Both Influent and discharge pipes to sludge pumps valved so that 

dismantling will not result In sludge entering the work area, 
(k) Sludge pumps with quick closing-type sampling valves. 
(1) The pump areas well-drained to facilitate hosing down for cleaning 

after pump dismantling. , 
(m) CJ^lorlnatlon facilities with concrete floors and adequate but \ 
separate drainage from other facilities* . ♦ 

(n) Incinerators with adequate temperature controls. 

(0) Heavy hatchway covers with spring aaslstarice^ to prevent^ Injury, 
(p) Hoists to lower and raise men and equipment' Into pit areas, 
(q) Chemical storage areas properly situated to eliminate the necessity 

of reaching beyond safe handling limits. 
(r) The applicability of handllft trucks Ifor chGmlcal handling, 
(s) Lifting associated with bags and drums of chemicals ait a minimum 
level; discharge of chemicals preferably made through a floor 
chute with low curbing, 
(t) Safety equipment. Including, radiological monitoring equipment, 
decibel meter noise analyzer, explosion proof flashlights, -and . " 
portable lifting equipment. ' : ^ , 

PHYSICAL SAFETY ' - 

1. Fire. 

(a) A fire alarm located at the plant. ^ 

(b) Automatic flreflghtlng systems. 

(c) Flreflghtlng devices located In each separate structure at accessible 
points near the entrance to areas of likely conflagration. 

(d) Doors from potentially hazardous areas tlght-flttlng,< self-closing 
^ to open out, and equipped with panic bars. 

(e) Laboratories and basement areas with two easily reached exits 
reasonably remote from each other. > 

(f) Interior doors, where appropriate, to swing both ways and have wire 
glass panels. v - 

(g) Laboratory vail surfaces, ceilings, and furniture made of fire- 
resistant materials. i . 1 

(h) If oxygen Is useH for activated sludge aeratprs, detectors proylded 
at points of possible leakage from supply tanks. 

(1) Waste gas burners and vents located a safe distance from buildings, 
(j) Proper safety transport for Incoming chemical and f uel * supplies, 
(k) Controls for the Incinerator burner system to assure adequate purge 

v^tlme; Interrupted pilot, flame scanner, and safety controls to . 

prevent the possible lighting or re-llghtlng of a burner In a 
' potentially hazardous atmosphere. 
(1) All electrical equipment adequately grounded. • • 

(m) Wiring properly Insulated, grounded, and non-exposed. ' 
(n) Fire extinguishers suitable for the area and the equipment to be 

protected. ... 
(o) An emergency power supply for critical lighting and ventilation. 



Biirns. " 

(a) Cages or guards around accessible hot exhaust piping. * 

(b) Permanently installed acid-proof pumping equipment for liquid 
ferric chloride, sulfuric acid, or other liquid chemicals. 

(c) Pull-chain or pedal-operated deluge showers with pedal-operated 
chest-level wash dpouts in all areas where chemicals are being 
handled or stored. . 

(d) Laboratory sinks arid wash sinks with pedal^^perated faucets. 

Explosion. -ly. 

(a) The screen room or coraminutor room J»eparated from othei facilities 
and provided with separate outside access. 

(b) The i/et well located either in a s.eparate structure or accessible 
only from the outside. 

(c) The pump station with a super structure to facilitate ventilation. 

(d) Entry ways for the^ room holding a gas or oil fired heat exchanger 
to satisfy safety requirements. 

(e) Separate structures, for standby engines used for wnergency 
electrical power. ' jf " 

(f) Sludge pump areas as. well ventilated naturally ana mechanically 
>v as wet wells. .. 

(g) Waste burners and vents located a safe distance from buildings. 

(h) Separate rooms .for chlorinators, * chlorine evaporators, and chlorine 
* storage^ with each above-ground opening only to outside air. 

(i) View windows to the chlorination facilities for observation from 
the outside. 

(j) Separate storage areas for dangerous chemicals. 

(k) An open channel immediately ahead of wastewater entry to influent 

structure to provide venting for explosive gases and vapors. 
(1) Sludge storage ^tanks upstream of vacuiim filters with all safeguards 

against hazards of toxib and explosive gases, 
(m) Doors from potentially hazardous areas tight-fitting, self-closing, 

opening out, and equipped with panic bars, 
(n) Potentially explosive areas. provided with blowout or rupture panels, 
(o) Separate mechanical forced ventilation (with automatic, timeclocfc 

operation) for influent rooms, wet wells, dry wells, and screen 
-^!^.r';,cQ^lminutor rooms, 
'^p) ' Veil tilat ion to force fresh air into the wet wells so that the 
' exhaust ventilator does, not "pull in" sewer gases from the influent 

sewer lines. 

(q) The grit chamber adequately ventilated. , . 

(r) Forced mechanical ventilation that will be automaticaMy actuated 

by light switches for chlorination rooms, chemical handling rooms, 

and laboratories. 

(s) The ventilation ^exhaust ports adequately dispersed and located to . 

discharge where there will be no contamination of air Inlets in 

other areas. * - 

(t) Light/vent switches located oiitside the chlorinatlbn room, 
(u) A photo-electric control to actuate ventilation and lighting 

when the lightbeam Is Interrupted on entrance to a room, 
(v) In special test areas of the laboratory, additional ventilation 

with laboratory hoods. 
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^^'<w) Tfib hoo4- ff nd room-exhaust systems balanced so that a negative 
/"I pressuier is ,not created In the hoods. * 
' i(^)J^9f^^^^ and wiring explosion proof in 'screen 

'jr\;'^^^l^ &^ digester area, laboratories, 

V sludge pipnping area, and wherever e^losive gases may be present 

v-' ';-ila ii result of accident or malfunctions. 

jCyJrSvrltches, electrical equipment, and wiring associated with the 
./ j^wet wqll located in a n9n-hazardbus area. 
^ ;fz) j)qst collectors provided, on chemical elevators at the loading point, 
(aa) Safety and relief devices on heat exchangers. • 
(bb)i All' gas protective devices at the digester area provided in 
j/ Acc^ordance with manufacturers' reconunenlQltions. 
» *(cc) |Vt the incinerator, satisfactory methods to handle dry pulverized 
.feludge to preclude dust 'accumulation that could result in dust 

* {explosion hazards. ' 

: (dcf) 'Sludge pumps with pressure gauges to indicate buildup of gases when 

^-(cel Aitomatlc ga:^ a^arm systems, both visual and audible, to detect 
" • ^xplosivei and/or combustible gases and vapors and sfiut off all 
*> ^^PQ^er,'(^^cept' to emergency and explosion proof ventilation and lighting 
a equiFlrnent. Such systems provided in the screen or comminutor room, 
^V* ;*" the digester area, and elsewhere as needed. 

C&f)/An automatic chlorine lead detection device (especially In large 

* ^ Installations^ to^signal equipment failure and to provide fail-safe- 
!• fShutoff ^f^ch^6rin6 Flow to evaporators and/or chlorinators. 

(g^ lif oxygen ^s used fpr activated sludge aeration, oxygen leakage 

detetftors^ad the points of possible leakage from the supply tanks. 

(hh) Auldmat ic''^>^ hut down c^ terminate the flow of hazardous 

, 4 wast^ niate^ritils Iri the event of -incinerator flame-outs. 

(li) Full5^ autotnli^ic Ignleion start controls for the incinerator.^ 
. (J J hA'^RCOpe!: safety train on the incoming fuel supply of the 

*nux1Hary f»tel system, 
•.(kk)^ B^urner sVst^m controls to assure adequate purge time; interrupted 
, .pilpt^ flame scariner, and safety controls to prevent the possible ' 

; ^ lighting or relightilig of a burner in a potentially hazardous ^ 
^ atmospli^re. > ' r ^ 

(11) H^at'treatmentVprocesses With properly designed reactors and 
'V. „' capac i tiles. ^ ^ ^ / ^ 

(mm) All'inedium."^^ cables completely enclosed in either 

* cgndui1:vor ;|bver^ tray "aSd . adequately marked to warn personnel 
^ of contents^ ) ' * 

(nrf) Laboratories with two easily preached exits reasonably remote from ■ 

* ■.^ .eifch'otjj^r^- ' 7)' . . " - . - ' 

(ool Xntericir dpo^ to swinfe "^oHih ways and have wire glass panels, 
.(ppi Hafoty^qulpment to inplnde explosion-proof flashlight, safety 
it to<hs (Von-sparkingX, and. industrialrtype vacuum cleaner. " 
(qq)^ Saf^^arnesfes fbr enteTring vaults or pits containing potentially 

• ^fia.r^ui'.or |^losive g^sesi. y * 

(rr) ,Gas-D4ping«and' pressure .jpelief va^ on digesters with adequate 
/: flam6;^^traps. ■ .-^ .. 




appurtenances as possible. 



4. Electric Shock. 

(a) All electrical equipment adequately grounded. .. . 

' (b) All wiring: properly Insulated, grounded and unexposed. 

(c) Control circuit voltages not over 120 V. 

(d) All medium and high voltage cables completely enclosed In either 
conduit or covered tray and adequately marked to warn personnel of 
contents. 

(e) Switchboards with "dead front" and "dead rear," 

(f) In moist areas, where there Is no possibility of flammable gas 
accumulation, moisture proof enclsoures for switched, equipment, / 
and lights. 

(g) Electrical "lock out" facilities to prevent accidental starts 
when machinery and equipment are being worked on or otherwise 
taken out of service. 

(h}.An emergency shutoff switch, , clearly labeled, at all machinery units. 

(1) Well-ventllated Indoor control .panels. 

(J) Appropriate control enclosures. • 

(k) Safety equipment Including safety tools. 

5. Falls. \ ' X ■ 

(a) Rest landings on. stairways. 

(b) Non^sllp stair treads on landings and stairs;. 

(c) Equal height and proper slope on stair risers. > 

(d) A separate handrail where entrance Is provided by ship's 
ladders or manhole steps. Ladder or manhol^ steps extending, 
above entrance level also can provide a handhold for entering. 

(e) Fixed ladders more than one story high ^quipped with safety cages. 

(f) Tall ladders provided with rest or offset landings,. ^ 

(g) Use of non-slip surfaces (such as concrete floated smooth with, . 
broomed finish!) of added non-*sllp covering for floors and ramps. 

(h) Ramps with a pitch commensurate with Intended use. 

(1) In cold climates', gratings on outside stairs, and walkways on 

tanks wherever possible, 
(j) Where spillage Is a problem,' as In sludge pump and vacuum filter 

areas, sufficient faucets, adequate floor ^drainage, and water 

repellent wall surfaces provided for cleanup purposes, 
(k) Concrete floors with adequate drainage for chlorlhatlon facilities. 
(1) Durable, non-slljj floor material In thd laboratory, 
(m) Safe collection of wastewater and process flow samples. ' 
c (n) Adequate width for tank walkways. 

(o) Process tanks with adequate railings, llfesavlng devices, and 

' Interior ladders or manhole steps. • 
(p) Llf t-rlngs and grating- locks flush-mounted to prevent tripping, 
(q) Elimination of "head-knockers" such as low pipes, valves, . 

ceilings, and suspended equipment, 
(r) Double^ handrails or chains, fencing, or guards of proper height 

at floor, and wall openings, pump wells, influent structures, open 

tanks, and above ground ramps. 
; -*far) A safe method for lamp replacement. .^v. 
^(t) Emergency battery-operated lights for interior areas, 'particularly ; 

in the vicinity of stairways. , « ■ .; . V- 

(u) Exterior floodlighting^ for nighttime operation and maintenance - 

and inspection of each non-e^nclosed. plant unit as well as general 
. illumination of plant operational area. 
(yJ Adequate lighting in the grit chambet:. 
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(w) A super-structure at the pump station to facilitate entry and 

provide natural light. T 
(x) Proper painting to provide light color in darkdr. areas and to 

distinguish walking areas, incUjding steps, b)f contrasting colors, 
(y) Metals, paints, and other matefl^^ selected to resist the corrosive 

effects of hydrogen sulfide and of her sewer gases, greases, oils, 

and similar constituents frequently present in wastewater, 
(z) Safety equipment to include ladders with- non-skid' feet . 

Drowning. 

(a) Fencing around. all plant structures where unauthorized entry 
could result in personal mishap or disruption of pl^nt operations. 

(b) Manholes, steps, or permanently attached ladders inside of tanks, 
basins, or wet wells, for entry or exit in cases of emergency. 

(c) Life preservers attached to ropes and located hear open tanks. 

(d) Safety poles. 

(e) Provision for lifelines along the internal walls above ,the 
water suface. 

(f) Adequate widths for walkways in tanks. 

(g) Safe sampling techniques. 

(h) Adequate railings, lifesaving devices, interior ladders, or 
manhole steps in process tanks.. 

■ . ■ ' ' 0' V ' ■ 

Impact. V ■ 

(a) Elimination of "head-knockers" created by low pipes, valves, 
ceilings, and sus|^ended equipment. 

(b) Equipment, piping, valves, and other appurtejnances arranged 
for ease of access, uncrowded, and with ample walk areas. ^ 

(c) All Commonly used passageway doors equipped with a glass panel 
to prevent accidental opening into another parson. 

(d) Stairways with kickplates around stairwell openings and with! 
adequate railings. 

(e) Hatchway covers with springs or positive locking devices to hold 
the covers open (uhless they swing free of openipg^^^ lie flat). 

(f) Well-planned, safe operations associated with ^fncoiping railroad 
cars. . , 



f' 8. Rotating. Machinery Parts, , 
. j- (a) Equipment, piping, valves, and other appurtenances within structui:es 
' arranged for ease of access, uncrowded, and provided with ample 

■f walk areas. 

3 (b) Adequate space between machinery to permit maintenance in a safe 
■> 1 ^ mannet. 

I ,;. (c) Cages around' exposed rotating shafts and all other moving parts on 

i\\ . machinery. . ^ 

: (d) Guards around long, exposed vertical shafts to safeguard the worker 

jf ;1 from contact or injury from "whipping" if the shaft breaks. 

(e) Shafts with painted spiral or other markings to Indicate running 
conditions. 

(f) Positive displacement pumps with an air chamber and a pressure 
switch that will stop the pump at a pre-'set pressure. 

;| (g) Electrical "lockout" facilities with padlocks to prevent accidental 
i| 3te^rts when machinery and equipment are being worked on or otherwise 

f •' t;aken out of service. 

■ii . ■ ■ . ■ 

. '.. ■ . • . ■ 

■ in ■ 

V ■ • . ■ .' ., 
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(h) An etoergency shutoff switch, clearly labeled, at machinery units* 

. (1) Centralized control and malfunction ^warrilng systems/ ] 

(j) Running equipment; equipped with Indicator lights*. 

(k) Safety equipment to Include a flrstald kit* /V ' ■ 

9* Materials' Handling. ' 

(a) Fixed or portable electrical hoists with celling lifting devices 
for lifting heavy loads, including chemicals, pumips, motors, and 
equipment fpr repair or replacement* / 

(b) Lifting attachments such as hooks or eyes on heavy equipment. 
(^) Hoists to lower and raise men °and equipment into pit areas* 
(a) The disinfection system selected for wastewater/ treatment to 

minimize handling and transportation problems* / 
(e) Chemical storage areas situated so personnel do not have to stretch 
beyond safe handling limits. / 
. (f) ^Lifting associated with 'bags and drums of chemlqals at a minimum 
. level; discharge of chemicals preferably made through a floor 
chute with low curbing. / . 

' (g) The applicability of handllft trucks. / 
(h) Well-planned, safe 'pperatlons. associated with incoming railroad 

cars.' f ■/ 

(1) Adequate space for equipment repair or replacement* 
(J) Cleanout connections large enough for the operator to get hands and 
necessary tools through. / 

10. Pinning and Crushing. 

(a) Electrical "lockout" facilities with cylinder padlocks to prevent 
^accidental starts when machinery and equipment are being worked on 
o.r otherwise taken out of service. 

(b) Aii emergency shutoff switch, clearly labeled, at all machinery units^ 

(c) Centralized control and malfunction warning systems. 

(d) Running equipment equipped with indicator lights. 
'.<e) Special equipment br where required. 

11. Sensory Devices* 

C; (a) Sensing devices equipped with visual and audible alarms both nearby 
and at , a centralized location, placed in all hazardous areas for 
combustible or explosive gases and vapors. 

(b) Where oxygen is used in sludge aeration, oxygen leakage detectors 
at appropriate points on the supply tanks. | 

(c) Chlorine leak detection device to signal equipment failure in 
larger installations. . 

(d) A fire alarm at the plant. 

(e) An automatic signal for incinerator flame-out. 

(f) ^Centralized control ahd' malfunction Warning systems. 

(g) Visual and audible alarms. 

. (h) Running equipment with indicator lights. 
(1) Electrical lockout facilities with cylinder padlocks to prevent 
accidental starts when machinery and equipment are being worked 
on or otherwise taken out of service. 
. (J) Provisions to deal with infrared radiation from combustion units, ■ 
ultraviolet radiation from arc welding, and ionizing radiation 
from radioactive materials. 
. (k) Pressure gauges at sludge pumps to indicate buildup of gases when 
the pumps are out of service. 
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(1) Warning signs indicating dangers such as explosive gases, high 

pressure pipes, and underground utilities, 
(m) Warning signs, by each hon-potable water outlet. 

(n) Standardized color coding of process piping and emergency equipment; 
i. orange to designate dangerous parts of machines, or energized 
equipment, and flammable gas lines; ii. blue, potable water; iii. 
yellow, chlorine; iv. black, raw sludge; v. brown, treated sludge; 
vi. purple, radiation, hazards,; vii. green, compressed air; viii. 
jade green, process or flushing water (non-potable); ix. gray, 
wastewater; x. orange with blue letters, . steam; xi. white, traffic 
and housekeepina operations; and xii. red, fire protection equipment. 

(o) Safety equipment to include hydrogen sulfide, methane, chlorine, 
carbon monoxide, and oxygen deficency indicators. 

. PERSONAL PROTEdTIVE AND SAFETY EQUIPMENT 

.Even with the best of safety designs, unhealthy and unsafe conditions will 
be encountered. Hence, the need for protective and safety equipment. The 
design engineer should assume responsibility for specifying the equipment and 
its proper; placement throughout the facility. He should consider personal' 
protective equipment in the areas' of head protection, ear prot^^ection, face 
and eye protection, protective re.spiratory equipment, foot and leg protectors,. • 
and. protective clothing. 

It should be noted that there are various categories of protective 
respiratory devices with specif ic*application and limitation in the protection . 

they af ford..r Hespirat^^^ certified by the National Institute of 

Occupati;6nal::S^^ The design engineer should take care to 

locate ,'^£ii!(5ty>^5|ii^ is easily accessible in case of emergency. 

Essen tiiiivsafety^^^^j^^^^ safety belts, harnesses i life-jackets, 

and llfeiines.f should also be specified for first-aid 

equipment; ■•.^ .'. ^ 
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Learning Rcaoiirce if 10 V;-^;. . ' 

"Mq^n' Fp^ Safety;? ' ' '-^i ■ ■ , 

Sild^-Cassette - 1? mlnutia 

Water Pollution Control Feder^^ 
>39Q0; Wisconsin Avenue • - .^ 
afw^ahlngtfop d;c.4^J)016' * 

"":'""~"7:":r'r------^ — — , 

Effective narratlcyri;extends the Ideas suggested by the 4X slides ' 
Identified below. ^ The presentation focuses on design, maintenance 
^and operational .factors that constitute the margin bffrgeejj^^s^fe and dangerous 
forking condlkibns. It contains many practical sug^^Torral#tMt should 
prove to be^ use£ul' to management, supervisors, and wprl^^^. -f'f * . 



- Slide number ' Material presented lA slide 

. >: 1 qaptlon— "Margin For Safety" 

2 Debris between buildings • • 

: ,) X 3 . Cluttered workbench ^ 

' . 4 Tool housekeeping 

5 Icy conditions . 

» 6 Salt for snow - Ice removal " 

y^' 7 Safety treads .. 

8 Handrails on steps - 

.9 Unguarded opening 

10 Snow removal around valve 

11 Care regarding grate removal 

12 Very sjteep stairwell 

13 Safety chain at steep stairwell 

14 Safety chains at steep drywell 

15 Flushing dryholes without handholds 

16 No guardrails around deep tanks 
.17 Narrow walkways around- deep tanks 

18 Guardrails around deep tanks 

19 Wearing life vests around deep wastewater 

20 Guardrails at discharge. opening 

21 Guard at discharge opening 

22 Mandatory use of. safety equipment . 

23 Safety hats 

24 ; Protecting against loud noise 

25 Self-contained air pack 

26 Use of air pack 

27 . Utility hose mask 

28 . Combustible gas Indicators 

29 Testing gas Indicator 

30 Oxygen deficiency meter 

31 Metal toe guards 

32 Eye protection 

33 Fire extinguisher 

34 Fire extinguisher check 
.35 ^ Guarding moving parts 

36 . 'Guarding moving parts 

•37 ^ V traffic danger a 

38 ' Vehicular traffic danger 

39 Poor traffic warning , 
.40 Worker attitude 

41 The end 
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teaming Resource if 11 

"The Safe Way" . 

Slide-Cassette - 14 minutes 

Water Pollution Control Federation 

3900 Wisconsin Avenue 

Washington, D.C. 20016 



Good narration amplifies the ideas presented in the 38 slides Identifiied 
* below. The slide-cassette tape presentation is a general overview of the 
hazards and need for safety in wastewater treatment systems. As such it 
could be useful in ah orientation session regarding safety with newly 
employed workers. 

Slide number Material presented in slide 

1 ' Caption - "The Safe Way" * 

2 . Sampling gas in manhole 

3 : Working around electrical switchboard 
^ . ' Taking sewage sample 

5 Washing hands 

6 Using waterless cleaners 

7 Toe bars on pneumatic tools 

8 ' Eye protection 

. 9v Propier eye protection / 

10 Very steep stairway 

11 Safe stairway procedures 

12 Smoker entering manhole 

13 Safe working in manhole . ' 
1^ Lowering tools into manhole 

15 Proper removal of manhole cover « ^ 

16 Street hazards around manholes 

17 > Traffic warning devices 

18 Street hazar4s ' w , 

19 Working in trenches 

20 Working in manholes : 

21 Importance of gloves 

22 Washing down wet-well 

23 Wire winch cable hazard . 

24 Inj ured hand 

25 Importance of gloves 

26 Unguarded moving parts 

27 On- job communication 

28 Bad housekeeping 

29 Oily rags 

30 Dirty rag container 

.31 Flammable material in welding area 

32^ Safe chemical storage 

33 Safe chemical storage 

34 Deluge shower and eyebath 

35 Pipette safety " 

36 Bulb pipette 

37 . Importance of laboratory safety 

38 ^ The end ' 
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• SECTION IV, 
SAFETY: Chemicala - Gases 
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^ Workers In wastewater treatment systems have safety concerns related to 
chemical usage. Highly corroslvp acids are used In some cleaning operations. 
-Employees unaccuatomed to the hazards associated with the use of such 
chemicals require tralnlnRto learn what to do In case of spillage, 
particularly If such chemicals get Into eyes or on other exposed body' 
surfaces. Employees should know of what to do Immediately In the event 
of such an accident* * ► . * ^ 

• >■ -I ^, ■ . ■ 

Larger quantities of highly poisonous chlorine gas are used In modem 
sewage disposal plants. The routine use of several tons per month of / 
this chemical may benumb workers to the danger Inherent In this substance 
which was, In World War I. a battlefield weapon. Very careful .training of 
all workers associated with transportation, storage, and use of chlorine 
Is mandatory by OSHA standards and by common sense. >- 

- Gases such as hydrogen aulfltie, carbon monoxide, methane, ammonia, and 
large amounts of carbon dioxide may be present In certain parts of 
wastewater treatment systems, particularly In manhole areas and In the 
wet-well entrance to^ the sevsge treatment plant. Awareness of the dangers 
associated Vlth these gases, teats available to determine their presence, 
and precautions to be taken when working around these substances are 
parts of a necessary safety education program. 

Fortunately, many learning resources are available. Chemical companies 
such as DuPont, de Nemours, Inc. have prepared safety leaflets and other 
ntaterlals related to safe use of certain substances. A s^ple of material 
dealing with safety In chemical usage Is given In this section- Additional 
materials are Identified. and reviewed In the reference section. 



teaming Reaource ^12 ^ 

"Plant Safety and Good HouaekeeplnB" *^ 

Chapter 14 « Operation of Wastewater Treatment Plants; A Field 

Study Training ProRfom Vol. II, 1980 

Kerrl. Kenneth D. , Project Director 

California State University^ Sacramento ^ 

6000 "J" Street , ' 

Sacramento, CA 95819* • w 



The folldwlng Table duplicated from the reference cited above provides 
factual Information on gaseous substances which may affect workers In 
wastewater txeatment systems. The material can be used by supervisors or 
other .personnel Involved In a safety education program In many ways. 

Discussion of sources, common properties, and physiological effects of 
the various gases can be made Interesting and potentially very useful. 
Demonstrations of some methods of testing can be Incorporated easily 
Intoa safety lesson on this area of concern. 
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^ COMMON DANOEROUS QASeS ENCOUNfeRED IN WASTEWATER COLLECTION 
SYSTEMS ANO AT WASTEWATER TREATMENT PLANTS^ 
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** Oaaaa witn a apacifto gravity laaa man t .0 a/a lightar man air: thoaa mora than 1 .0 haaviaf than air, 
t Tha nrat mathod givaats ma pralarabia tasting procadura, ' 



1. Reprinted from Water and Sewage Worto. August 19^. 

Copied from "ManuaJ of Instruction for Sewage Treatment Plant Operators;* State of New York. 
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lanrnini^ Reaource tfl3 ^ ' " 

"Olfllnfeotlon and Ghlorlnotton'' 

Glmpter 10, Operation of Waatcwater Tceatment Planta> A Field > 

Study TralnlnB Program Vol. X, 1980 

Karri,, Kennoth D. , Project Director 

California St:ate ,Unlveralty, Sacramentio 

6000 "J" Street - 

Saci^amento,. CA 95819 



The following lesson duplicated from an earlier version • (1976) of the 
ref orence cltod above provides basic Information about chlorine hazards 
and safety precautions that must be taken while working around this commonly 
used substance. 

The lessen could be used during safety orientation of new employees or 
as a review of safety procedures to be followed by experienced workers. 

QiAPTER 10. DISINFECTION AND 6Hl6rINATION^ 
' (Lesson 3 of 4 Lessons) 

10.3 SAFETY AND FIRST AID . . ^. 

All persons handling chlorine should be thoroughly aware of its hazardcctfs # 
properties. Personnel should know the location and use of the various pieces 
of protective equipment and be instructed in safety procedures. For 
additional InfQrmat ion on this topic* see the Water Pollution Control Federation 
Manual of Practice No« 1, Safety in Wastewater Works, and the Chldrihe Institute 
Chlorine Manual, 4th edition. 

10.30 Chlorine Hazards 

Chlorine is^a gas, heavier thdn air^^'extreinely toxic an& corrosive in moist 
atmospheres. Dry chlorine gas canS^ safely handled in steel containers and 
piping, but with moisture must be hartdled in corrosion-resisting materials 
such as silver, glass, teflon, and certain other plastics; Chlorine gas at 
container pressure should neyer be piped in silver, glass, tefloti, or any 
other plastic material. The gas, is very irritating to the mucous membranes 
of the nose, to the throat, and to the lungs; a very small percentage in the 
air causes severe coughing. Heavy exposure can be fatal. (See Table 10-1.) 



19 

Write to? Water Pollution Control Federation^ 3900 Wisconsin Avenue, 
Washington, D.C. 20016; price to WPCF members, $0.75; others, $1.50. 
The Chlorine Institute, Inc. » 342 Madison Avenue, New York, New York 
10017; price $0,75. 



; ' TABLE lO-l ' , 

PIIY8I0L00ICAI RE8PON8E TO CONCENTRATIONS OP CH1X)RINE 0AS20 
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Adapted from data In U.S. Bureau of Mines Technical Paper 248 (1955). 



10»3l Why Chlorlnti Munt iUuuUmt with Coro 

You muBt Qlwaya romombor that chlorlno la a ha^ardauo QhonUcnl und muat 
be handieil with roflpoct, Concantrntlona of clUorine gUB In Qxceaa of 
1000 ppjn my be fatal oftor a few brootha, 



DecauBQ the cbaraotoriotlc almrp odor of chlorine la notlconbld oven when tljci:: 
amount In tlie air ia amall, It la uaunlly poaalble to got out of tho gaa -^v^ 
Btoa boforo aotioua bann la aufforod. Thla feaUurd mokoa chlorine leaa. v ; Xr, ^ 
haaardous than gauea aucb oa carbon monoxide, which ia odorloao, and hydrogeni'* 
Bulfldo, which impolra -your aonao of amell in a abort time. / ; 



Cnhallng chlorlno cauaoa general reatloaanosa, panic, aevero irrltatidh of i *' 
tho throat, aneealng, and production of much aallva. Theae aymptomalire** V ' 
followed by coughing, retching and vomiting, and tfifficulty in breathing, v 
:hlorine ia particularly Irritating to peraona auffering from aathma and ^ * 
:ertain typea of chronic bronchitla. Liquid chlorine cauaea aeyerq > Iv 
Irritation and bliaterlng on contact with the akin. / • ■ 'V 

10.32 Protect Yoursolf From Ch lorine ' ' 

" — '■ "~ — ' . ■ -/^:' 

Svary peraon working with chlorine ahould knbw the proper wdj^a tc^'jia^l^rf , \ 
ihould be trained in the uae of aelf-contained breathing. a^paratpe^'^ancinahQuld 
mow what to do in caae of emergenciea. , ' * . 

lore are aome itema you aho^uld alwaya remember in diflfes td*>pbtect youra^lf * 
ind othera from poasible Injury: ^.- ^ 'ii^Ji'^\-'^^'y^r ''S- - - 
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?n an ertergency ,\ only authorized persons "wit , r7-'y 

5 equipment: shbuld be ^ danger ar^. HaVe^you^^^ 




i- ^ ' .any ^c^latine:-<r^^ sfrhort safer' thip deep 

JReciSjery :rom^frxpoaai/^]^penda 'p^^^^ 
/inhaX^a , so ^tr is ' Imp >rtaht to tjce^i --tfiat Amount ' 4ai*B|nall - rfs- poaaljbl e . 

■'■ Z:'^'^ ' '* * ' 'fir<'-' 

• ■ ■ ^ - ■ 

^ 4i ofeoh t amlM te d a rea . > The r e f o r e I con t nmi nA l* ' r 1 n h K In a ■ ah n. t r/1 ' . *. 



wi^h ,a . laJrge 

of a brekthUne'-'apiya^^^^^ 

ehoUld-ib^ -tak^i^^ llqui|j^rblh ^jco^nijpg i^^n'i contact 

tg nptf.d&BUgned becai^ the^li^uf^ 

le tripth^^nd^^cavisj^k^ pir^rtl^^ips .^N^;^; ■■V- - * [ 7 ' " 
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iUS_ 

lebrn ^y 'sdjl^^ yppr 
thV us/roi^ >^reatbin 



^ cor5ect. 0ay^Vf \usij^^ pAfactice 
: regularly^ ajicf^dak^ 

V fliftvf* vrtnr. lifev^^He'^lre^^^d^^^ iai well trairied in"^. 

' ^^^P^V^'. ^" tr^itVing. 





it y(Ui hrtvu t'lniml rt clUprinu look i\\u\ luft thu ftrufl bufuro tha lenlc 
w«u Htpppod, you Hliouhl imo an oppnrntuH wUb « HoiKiratu «lr Hupnly 
wl)Pn you rocurn and ropntr tha louk, Nuvor roly on a.c«nivl«tor typo 
iiujHk for protuutloii in ropairlna' clilnrlno lonka, OnnnlHter innaka 
aro uot ruconmiondoil bucnuHo thoy do not Hupply oxygun, Tl»qy only 
runiovu clilorlnu, If thuy aru offoctlva. Homo aftoncioa allow tho 
UNO of cannfHtur typo maaktif howovor, mnat oporatoru who havo 
iiad oxporiooco^rupalrluK chlorluo Xoaka do not uho cannlatqr maoka " 
bocaUHo of tliolr abort aljolf Ufa (approxlmatoXy throo to four montha) 
and Inability to provldo adoquato protoctloh ayaluat high concontratlona 
• of chlorlno, Rxtonalvo vuutllatlon la rocommondod, 

Cooporato In taking caro of all uafoty oqulpmont, handling It 
carefully, and roturnlng It to Ita ptopor atorago place after ubq, 
Dcfoctlva oqulpinont, or oqulpmont wblcli you can't find whon you 
nood It, will not protect you, , - ^ 

Always bo aUro that you know the location of flrat aid cabineta, 
breathing apparatus, ahowers, and other safety equipment. Review • . . 
emergency Inat ructions regularly to bo sure you know them. 

Notify your police department that you need help If it becopies 
necesaary to stop traffic on" roads and to evacuate persons In the 
vicinity of a chlorine leak. • 

First Aid Meaaures 

Be aure you know the location of breathing apparatus, first aid kits, 
and other ^afety equipment at all times. 

Remove clothing contaminated with liquid chlorine. at once. Carry 
pa'tlent away from gas area— If possible to a* ropm with a temperature 
7Q^\ Keep patient warm, with blankets if necessary. Keep him 
•quiet. / •/ ' ■ • 

/ \ 
Place patleht on his back wlt/i his head" higher than the rest of 

hl^ body. ' y 

Call a doctor and fire departhient Imrfiedlately . Immediately begin 
appropriate treatment. •< - 

Eyes . If even small quantities of chlprln6 have entered the eyes, 
hold the eyelids apart and flush copiously with lukewarm running 
water. Continue flushing fo^ about fifteen minutes^ DO not attemp.t 
any. medication except under specif Ic Instructions, from a physician^ • 

- ■ . . . - ' .• ' 

Skin. Get patient under a shpwer immediately, clothes and all. ~ - 
Remove clothing while the shower is running.^ Wash the' skin with ' • : 
large quantities of soap and water. Do not attempt to; Neutralize * . *. ' 
chlorine with chemicals.' Do not a{>ply salves or :oln£ments ^xcept 
as directed by a physician. • ' . • 



H» lnJu»|atio^i n this patlant 1h breotUlnBi pl«ou Uiin In « cprnfortabla 
poHiUoni keep UUw warm and at ruHt until a phyiilnlAn arriveii. 

If braathing aiaenm tp l»avo atoppwtli^ bojjln artificial ruapiration 
Inuneillatolyi Mouth-to-iHoutl» reauaaltatlon or'any of tho approved 
muthoda may bo iiaadi Onygon abould bo adminlatorod If oqulpmant and 
' . ti'nini^U poraonnol aru availabloi . 

Autoinatlc artificial roaplration la conaldorod proforabla to manual, 
but only whan adminlatorod by an oHparlancod oporator* 

Heat la rocoiiunondod after aovuro qhlorino otpoauro, ' 

li. Throat Irritation * Drlnklnft milk will rollovo tho diacomforta of 
throat irritation from clilorlno oxpoauro, ' Chowlng gum or drinking 
aplrlta of poppormlnt alao will help rcduoo throat irritation. 
Follow omorgency ruloa glvon by your physician. In tho abaanco of 
auch ruloa, the firat aid atepa abova aro auggeated* 

Taken In part from Chlorine Safe Handling Pamphlet, published by The 
. Chemical Division of PPG Industries, .-Inc. *^ 

qUEST-IONS 

10. 3A What are tho hazards of chlorine gas? 

10. 3D What type of breathing apparatus Is recommended when repairing a 
chlorine leak? 

10.3c Wliat first aid measures should be taken If a person comes In contact 



with chlorine? 
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plant. VisutUMtInn fimH, unuvayuvM, mIikI^m Mi^rwperM, ciommimitorM <mil 
numy nthwr Mluotrtqia il^yinPH rim conttnunuMly, Thu wnrkur iw nfton pIo«« 

. Whnt3 thii oUi\tvUu\\ work In a trmumuni: plunt wm'olnuiMt *»lwMyM li« 
[Um« by wu l-Cnjluwil llaauHml wloctrliilmiH, nil wnrk^rH in thu phmt Mhmild 
Imvtt « ImHle nmlurMUimllnK of «n fury rMqulml «rmiiul tilwutrlcjity , ntw 
Mimil.l know tluit undur uurtnln cumllUnUH (wut fnoUnn mul ix mirrwnt MoroHw 
ChM hfmrt rttBtmO ovon luw vnltnHo uloiuriual mirrtintu cmh kill, Thoy- 
Hlimihl umlurMUniil tlui urttioul nutiirti of InoU-mit pnujwiluriiM Umt nr« 
iliiHlHuuil to pruvunt thu «cu|i|untal atnrtlnH of uquipmwut wlillu It Ih hPluB 
0 wnnuil 01' rupnlrmU Thuy MluniUl uililurHtomI wluit thoy turn ilo to nruvont 
uloutrlunl iiauliluiitu, 

ThlM Houttoii liujhuloH Homo uxumphiry IuhhOiih to hulp workuvii Muqoiro 
uafuty umlwrHtuiulinHH aluiut uloctrlcity, Thu roforoneo Huctlon itlontifioH 
iuUUtloniU MiMiruoH of iiuoful iufornwitlon. 



3900 WiHQon^ln Av^nutt 



lu rovi«)wiuHi wit;)) naw «ni|Uoy«iaH| t:h«i NofaCy Tima»ui:a» ^Clmt: Ar« tmporuni: 
whllo worklnjj with «lttot;ri«ltyi 

Onliuttry IIOV uUictrlctty iimy hu f«tttl| huw^vwr, lomv voltoBMn aiut low 
MmpurugQ oltictvLcilty iihoiiUt not han mul^irciHtinmtedi KKtenHlvu Htuilie» Imvu 
uliown that 0.003 amp will cnuuu louu of iiumulu uontrul and that \2V m\y^ 
on Hc>c)d contact cnuuo Injury, Thuroforoi nil voltiiHCiu 'abovQ I'iV uhoultl bo 
conuldqrod ilang^^i'ouB, ' KluQtricnl uyutom^jat wnatowater wovka pporato A.t 
Vol t«gu« from 120V to A.OOOV or moro, All ulaotriclty Hhpuld bu treated 
coutloviBly and without^ khohoIob uh to tlio natiiro of tbe eleqtrloal curcult. 

tUoctrlclty killa by paralystlng the norvoim ayatem and etopplng muscular 
action* Froquqntlyi oluctricity may bit tlio bt^oathing contor at tbe baae of tbo 
brnin and Interrupt tlio tranamiaaion of tbo norvoua impulaoa to the muacloa 
roappnaiblo for breathing. In other oases, the oloctrioal current directly 
affect a the heart caualng it to ceaae pumping blood. Death followa from lack of 
oxygen'in the body. It cannot be determined which action haa taken place, ao 
It la eaaential that: ^ • . , * 

I, The victim be freed from the llvo, conductor promptly 

by uae of a 'dry atlck or other nonconductor. Never 

uae bar^e handa to remove a live wire, 
2* Artificial reaplratlon be aupplled Immediately and 

continuously until breathing la reatored or until a 

doctor arrives. ^ * - 

4* 301 General Rulep : — The ^following are some generlil rules for electrical 
maintenance safety: 

1. Do not ground yourself Inadvertently to waterplplng' or other 
metallic equipment when working. on or In contact with electrical 

, equipment or wiring. Do not pass/ tools to or otherwise touch a 
person who Is^ grounded*. 

2. Allow;only qualified and authorized people to work on electrical ^ 
equipment or perform electrical maintenance. 

3. Keep all electrical controla. in safe Working order, accessible, 
^ and well marked. ] 

4. Keep wires from becoming a tripping hazard* ^ 

3*. Never use metal ladders or metal tape measures around :electricaL 
: equipment* 
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6. UiUe*»« « wir« pptiUlv^iy known tn hu ile^^l ana it la iinno«tiiM^i 

t« \wmm ftauUlMntttlly Vive again, Imn^ile It a« thouali it 
wfiro a live wlra, 

i 7. Whan worklnH aronn^l aleptriqal tiquipin^nti kekii your mlml on the 
• ha««rU at all tiniaa, X 

a. AiwayH work rrom a firm ha«^. I^psa of Imlanae (0iy gausa a fall 
i)iUii aaarylaurt parta. Whan working over anar^lHatHniMHaa or parts, 
Rovar tham with a bpoU alaotrlnal inauXator aupITaa a ruhhar hlankati 

9. No aafaty ilavica ahoulil ha nmda huiparativa hy reiimvin« auarila, 
naina ovarsiwail fuaaM, or blopkinR or hypaaHluy pvotactiva tlavloas^ 
unlaHa It ia ahaolutuly eaamitial to tha r«p«ir or fnaintanfln«a aotivlty 
anil than only aPtar alartlua tha oparatiina peraonnal ami nmintaoanoa 
. Hupervlaor. 

/j,:K)2 Working in Paira on KnttraijuoU r^iapinonti"-On« man ahoulil naver work' 
,alono on (jnargUail oquipwaat that oporatan nt or obava /|A0V. When two man 
work togathor, ona can iUuiblo ch«ck tlia other, and thove ia alwaya on« man 
avaiiabla to da-anargiaa clrculta, apply fltat aiti, or auninion aaalHtanca in 
tho ovont of a mjahap. Uauaily, tbora ia uufl'iciont; work ho that botl^ men 
may work almulta^\O0ualy, Thare are caaaa in whlob an ojtparianceil aleotrioian 
nUght aafaly work alone on equipment that oporaCeu at, /»AOV, An oxarnpla ia 
work on a magnetic atartor in a cleail front motor control cantor, with a popitive 
meana of do-onorgialng the atartor completely, If thin motor control center la 
locatoi] in a clean, dry, well lighted area with good nccuaalblUty, ' llowovar, 
contact with AAOV-may ho lethal, and It la a aooil gonorul praotlce to have 
two men work aa a teem ,ori. equipment and clrculta at that or higher voltagQ^. 

4j303 Holding and Locking Out Electrical Circuital— 'The moat Important 
aafety roqulroment In electrical maintenance ia to have and adhere to a 
good ayatem for holding and locking out odoctrlcal circuits when equipment la 
being repaired* • ' 

, ■ ^ ' * • . ■ ' ■ ■ ' ■ ' 

Thla ayatem ahould be developed*' to ault the neoda of the maintenance ^ 
organization of the particular waatewater worka. It should be coordinated 
with the ayatem for holding equipment o\it of aervlce for mechanlcal^jjM^ntenance. 
The chief requlrementa of any ayatem are almpllclty and reapQnalbjJp^S|i which ' 
ahould be clear and ahould be aaalgned to the peraon who^s actualSKg^ 
In the locking out or releaalng operation. '^^^ ' 

4,3P4 Grounding tinea and Buaaea;— Before any work la performed on a line ' 
or bus that operatea at a voltage of 4A0 or above,' In addition to being 
de-energlzed and locked out, It ahould be grounded. Of courae, befdre grounding 
the line or bua, It ahould be made certain that It la In fact de-energlzed by 
teatlng It with a pre^teated voltmeter, 

4.305 Backfeed:— Pre'cautlona ahould be taken to make certain that there 
la no poaalhlllty of a backfeed on a de-energlzed circuit. Backfeed tan occur 
from the following aources; ^ . . 

1. A tie with another electrical aource; 

2. A control circuit that la interlocked with a control 
circuit fed from another aource; 
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timt l« aot iUMa«nn«attiil frnnrtUM Iniw or thw low voUau©' 
^, HhlM or rh<i fcrrtOHforiiiiir tilmt: hppomPM Piiprgl-iiPfl fvm\ m 

\ MHtV^OiiOUH «pMrO0 ftPfiOft J:ep-lip H'fllUflfornmr flOil 

^OMPHUioB thp Inm « high voUrfK^r or . ' 
^♦f Hi:*uull)y or «ni^ra*»n*^y eUptrl-PMl pow^r HO\irp«i 

A,;U)6 (ironiuUofii of port^hlo jilfciutrlPrtl ToolHi-'-I^nPh poruhly ^iUptriPftt 
cool timt not InhiirMOtly ilouhlw-MiHulMtiil HhoviUl he pqutpp^id with « 
H*jpt»rttt« MlnptriPMl poiuloptor {in or ou thM portl) timt wiU MffMPtlvoly 
jijromul th« motallip mm of thw' tooli Vqv IIOV, Hlonlo-^ph^iMiJ toolM, t-hw' 
prPHi^nt pr^ptlPM iM to Iuivm *i thr^iM-'Po^^llU^tor por^l, with thu PH«»^RrouiullnH* 
t'oiuhi'Ptor wI-vmU to thrti^-prou^ pol^rUtsil plots (tlmt Is, th^ ploH «houUI h^ 
MtiMiHutnl hir loMwrtUio into tiH» i:wpupt*oiltj \\\ only ouo w«y)i Tho iimtloa 
tiiiiUttut lo thM vt^pwptiiplo trov tlUfl t^roiiotlioH plu^ \m wtr^tl to « Np^Plnl ' 
l|Vomuliu|i( wtro ^uuuMutl \\\ tho ^mm (unulott wUh tho MOpply wir<^Hi ThlM 
(n)mUu;tor Ln oomitty nolorMil ji^rMMu oiul mIiooIiI um»iI only for ^qulpiiiMOt 
l^rouiulluHt . * 

♦ • 
Mupaotlyi (iout)|u~liiuiiUUui! portohlu gluptrical tooU Imvu buen iiuonif^iPtoirM^ti 
wllinluatloR tho for t\w HroMiHllnn poiuhiotor roforrwd to lUiovoi Periodic 

phookH «iioolU,l>u i\uulti, howovori to woHiiro that tho Into^rlty of the douhia 
iuM Illation \n\H 00 c htiun ilainaggtl, wU.li vaMultln^ (lan^urooH i^Uotrlonl loakoH^* 
ThM uonl iihooltl aliio hu uxamln^d pt^r UulUuiUy to^uHutii^ ai;^aln^t UaUa^o cmm^iil 
by woar, cot, ov abraaltin* Mnti'tjiuu tutro ahooUl hu uuud w1)m\i work l» puvtormud 
In wot UnualOiiMi Povtol^lo oluucrical toul« tiluurUl bo owoti wi»ur« an 
uxpLoHlvo luuard 'i)KLHlH« It La nuuimtitomiud that toola bi) toatod with a portable 
^jrounil fault loturruptor buforu chockttiH thorn out of a tool worn. 

A. 307 LlvtJ BuHUoH and Spoclolizud locatlonHi — naforo worklnn Inaldo 
tiwltchboarda, power cab Inotw, and other locatlona wharo.tboro are oxpoood - 
tsnoralaod buaaoa or parta, all conductora ahould be da-enorglzoil to tbu 
gruatuBt dogruo practical. If Bomu circult» remain dnorgisiod^ tho following 
procautiouB should bo taken to minimise the poBaibility of ahock or abort 
circuit: ' . ' 

!• All livu buBUOB ahould bo covered with inaulating bla'nkotB. 

2. The grea'toBt caution ahould bo used' to prevent accidental contact 
with live buBBOB or parts within reach. Extra care ahould bo 
taken to prevent dropping toola on live busaeB or falling againat 

•live busBoa or parta* ^ 

3. Live pattB ahould be touched only when absolutely necoBsary 
and then only when standing on a dry Insulating surface, clear 

all other conductors or grounding surfaces. Rubber safety 
■- \ . glfeves in good tested condition and approved for use on the 
voltage should be worn. Touch a circuit with only, one hand. 
A. To prevent eye damage from possible high intensity arcing, 

protective goggles should be worn for all work inside energized 
switchgear. ) 
5. Ri^nga, watches, me ^:al frame' glasses, and all other jewelry 
should be removed before performing- such work. 
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,'.uucJlf^^K^ni'^''?S'.'^'.'"?f''l'?'^"'''', iH-"«"nt kp(!«r«l lurtiUtf^M in u^ avonml ttiu 



nh.U'.lv from Muvwvtil, tlinuH tUlM vultnuu. " P"MMuim 

Umt th« HyH.t«m Im ^n«>lppml with « «iHn,n.l .lutMPtor fuul rj«r tn 
"'itlUy npyrailnu P«rHnun«l Immmllrttuly .l„ thM MVMHt ' th« 
o.:|u,rv.npu of «u m'.pl.lMut.l „ro,m.l ,„ul that „en«M Im L " 

i:;;i,:^.'r:t..;St«=^;r.;:ti ' 

of any kind ..houUl not l,o worn wlu.n working with or nuar alactrlcal circuitry. 

;r ;;o/v:^tn„tion- 'r'°i 
shouJu^lo'rr^pin:r;ra"rt^r;'S^^^ -«-^°-r 

high vplta«.,.ay thereby bo sot ul In tLloco n c f^r ^^^^^^ '''' ■ 

insulation, Jwhlch, In turn, could subject the secondary wirlnc to tl,P Moh 
primary syajem yltage? with dangerous consequence. ^ 
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A*312 High-Voltage Equipments:— Many larger wastewater plants have electrical 
substatiibns, transmissions lines, and switchgear operating at higher voltages,^ 
such as 2,.400i 4, 160, 6,900, or 12,000. For such equipment, the services of 
the public utility providing the service should be obtained.. Usually such . 
substations are furnished and inistalled by the public utility, and therefore, 
employees of the wastewater works should be projilbited from perfoftning any work 
on them. . ^ . * ' 



■ * ' "■. •■ 
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_Le8son seven of this trainee's guide on electrical safety is reproduced 

S thrT^J'^uld' "''"T' in section I. other lessons' ' 
in the TPC guide on plant safety are equally -promising for use in safety 
education of supervisors and workers in wastewater treatment systems. 
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Lesson Seven — Electrical Safety ' 

' • . *■ 
J^'''"«^^Vr electricity is a useful source of power. However, when something 
goes wrong with a circuit or tool using it, or when it is handled with igno- 
rance and disregard, electricity can become a deadly hazard. Injuries and 
death can result from direct contact with electrical cun^nt You deal with 
electricity every time you turn on the lights, plug in and operate an erectric 
tool or appliance, or start a machine. Thus, to avoid personal injury, you 
must know when, where, and how to avoid improper contact or use of 
devices through which electrical current Is flowing. 

This lesson explains what electricity Is and hovy It can affect the human body. 
-It also explains and Illustrates some of the safe practices and uses of safety 
devices that can heljs you control, avoid, or eliminate electrical hazards with 
emphasis on safe use of portable power tools. 

Thft Nature of Electricity 

7.0 1 Bpforc you can prokcct yourself against the 
hazards of electricity, you must know something 
about it.^lectricity is energy in the form of tiny, 
charged particles (elei:trons) which flow through a 
closed coi^ducting path (a circuit) like water flow- 
ing through a pipe* Electrical current is tHb amount 
of electrons flowing past a given point in a given 
time and is measured in AMPERES (AM-pecrs). A 
pressure, electromotive force (cmO. causes current 
flow. The pressure is measured in VOLTS. As the 
current flows through.a circuit, it is being opposed. 
This opposition to current is called resistance, and 
is measured in OHMS. 

7.02 The amount of ^^urcnTcam^^^ 7.03 The energized conductor in an electrical cir- 
through a circuit is directly proportionai to' the cuiit is often called the HOT wire. Electrical current 
electromotive force (volts) and inversely propor- flows to the loads such as portable tools and lights 
tional to the resistance (ohms) of the circuit. This in 'a circuit through the hot and neutral (grounded) 



relationship, is called OHM'S LAW and is expressed 

as: , 



where I « current in amperes " 

E =« electromotive force in volts 
R a resistance in ohms 

In other words, the»amount of electrical current is 
determined by dividing the force of the flow by 
the conductor's resistance. The result is current in 
amperes. 




.SOePjERINQJRON ' v> .DiSCORINDCR 



Two-win grounded-neutra/ eiectricat 
circuit ' . ^ ^ 



'Fi^ 7'2. • foW cQtyvnt depeMs on totai load. 



-wires. The wires are identifted by the color of the 
insulation?^ black or red for the hot wires and white 
for the neutrat wires, as illustrated in Fig. 7- 1 . Nor- 
mally, current flows through the hot wire and the 
loads, returning through th^ neutral wire: An ad- 

. ditional grounding conductor (green wire) provides 
grounding for the cases aild frames of tools, out- 
lets, and appliances. Electrical accidents and in- 
juries can occur when a SHORT CIRCUIT (acci- 
dental connection between two points in an elec- 
^jtrical circuit) or ACCIDENTAL GROUND (unin- 
tentional connection of a current-carrying con- 
ductor to ground) provide ah alternate path through 
which current can flow. 

7.04 Current will not flow through an open cir- 
cuit,, but some current will flow through every 
complete conducting path provided. Current di- 
vides itself among all th^ loads connected to a cir- 
cuit according to their resistances. Total circuit 
current depends on the total load. For example, in 
a circuit where a soldering iron draws* 10 amperes 
of current and a grinder draws ^ amperes, total 
circuit current is IS amperes, divided as shown in 
Fig. 7-2. / 'f' ' . ■ 

7.05 If^ electric drill is added to the circuit and 
draws an additional 1 amperes of current, the total 
circuit current will increase to 22 amperes. In other 
words, added loads causp total circuit current to ih- 
creasis. If you touch the hot conductor and any 
grounded conductor at the same time, your body 



becomes ^an added , load which also increases the 
total circuit current. The amount of current increase- 
will be determined by the electrical resistance of 
your body at that particular time. The magnitude 
of current flowing through your body will deter- 
mine the severity of shock and extent of injury. 

7.06 Electrical circuits are refened to by their < 
voltages. The most common voltages for residential 
and industrial applications are 120, 240, and 480. 
Circuits for ordinary lighting an^l small fractional- 
horsepower motors are usually 1 20 Volts. For large 
motors and plant machinery, 240 and 480 volt cir- 
cuits are common. The National Electrical Code 
defmes high voltages as those exceeding 600 volts 
and low voltages as those between 24 and 600 volts. 
This can be misleading in Iferms of safety, however. 
Do not be deceived into^tfunking the term low volt- 
age means low hazard, because you can receive a 
shock orblirn from any energized circuit, no matter 
what the voltage may be. 

7.07 **Safety" low voltages are those voltages 
lower than 24 volts, not because they eliminate ' 
shock hazards but because they reduce the severity 
of injury when shock occurs. Typical applications 
include hand lamps and portable electric tools 
powered by 6 to 1 2 volts. FoV a worker in a metaf 
tank, shocks from a normal 1 20-volt circuit can be 
fataJ.'^Due to the lower energy level in low voltage 
devices,'a less severe shock is likely. Thus, safety 
loW voltage devipes are recommended for work 
insiob^netal iaiiks or in hazarclous atmospheres. 
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Electrical Injuries 

^7.08 The. extent of injury received from an elec- 
. tric shocic is determined by the amount of current 
that passes througK your body, the path it takes, 
and the length of time you are in contact with the 
current. Voltaije never killed anyone Jt is current 
that does the damage. 

7.09 Compared to the amount of current nor- 
; malty present in most circuits and appliances, the 
V hazardous and fatal levels of current are very 

smalI--considerably less than one ampere (see 
Table 7-1 ). Note the current values arc given in 
miJIiampercs (thousandths of an ampere*), so 200 
milliamperes equals 0.2 of an ampere. An ordinary 
j20-volt lighting circuit may have as much as 10 to 
! 2 amperes of current flowing through it; That is 
many times more thari enough to be fatal if the 
♦same amount of current flowed through your 
body. 

7.10 Electrical shock occurs if your body be- 
comes part of an electrical circuit. This can happen 
in three ways: 

1. CONTACT WITH BOTH THE HOT AND 
NEUTRAL CONDUCTORS OF A CIR- 
CUIT AT THE SAME TIME, Your body is 
then just like a light bulb filament or the 
windings in a motor. It, too, becomes a 
load between ' the conductors through 
which current will flow. 

2. CONTACTING A CURRENT-CARRYING 
CONDUCTOR WHILE ^T IS IN CONTACTT 
WITH GROUND. This is unintentional 
grounding. ^\ 

3. SHORT CIRCUlVsr-fh esek occur when the 
hot conductor contacts metallic parts (han- 
dles or frames of a tool, for example), caus- 
ing them to become energized. You can re- 
ceive a' shock if you are In contact with 
these energized parts wheh this happens. 

7.1 1 Most fatal electrical shocks occur because 
the current flow is through or near the heart. For 
example/ if the path is through both arms or an 
arm and a leg, as illustrated in Fig.*^7j^he current 
passes across the chest and eith^tjttpugh or 
around the heart. A current* of ICQ m'lUiamperes 



Table 7'1. Effects of electric current on the 

human body. ^ 


' CURRENT 
(Milliamperes) 


EFFECTS 




^ 1 or less 


No sensation - probably not ev«n 
felt. 


ill 


1 to8 
8 to 15 


Shodc is felt but not painful. In- 
dividual can let go afwill. Muscular 
control is not loft. ^* 

Painful shock. Individual can let 
go at will because muscular control 
i9 nuft lysif 




15 to 20 


Painful shock. Muscular control is 
lost. Cannot let go. 




20 to 50 


Painful. Severe muscular contrac* 
tions. Cannot let go, 


Lethal^ 


50to*200 


Possible ventricular fibrillatton. <A 
heart condition that results in 
death - no known emergency 
remedy available on the job.) 
.MOScular contraction and nerve 
dainage. . 




Over 200 


Severe burns and severe muscular 
contractions - so severe that chest 
muscles clamp heart and stop it for 
the duration of the shock. 



passing through the heart and lasting only one- 
third of a second can cause ventricular fibrillation 
(veniTRIK-ya-iur fib-ril«LAY-shun) of the heart, a 

Fig. 7-3. Fatal injuries can occur when sfjock 
current passes through your chest 




condition wh^reJtlie heart flutters uselessly and cir- 
culation stops,, j^' usually results in death, because 
revival requires immediate use of a heart defibriN, 
lator by a medical technician. It is unlikely the 
equipment and the personnel will be available to 
aid every victim of fibrillation. 

7.12 The effects of nonlethal amounts of current 
passing fhrough the body range from a mild tingling 
sensation to severe pain and muscular contractions. 
The muscular reactions are particularly hazardous 
when you "freeze" or are unable to let go of the 
source of the shock. Other effects include burns, 
internal hemorrhaging (severe internal blading), 
and respiratory problems. In addition, secondary 
accidents can result when you suddenly pull'back 
after receiving a shock. 

7.13. Despite being in the lethal range* shocks 
from currents in i^cess of 200 milliamperes are not 
necessarily fatal. If the shock is severe enough, in- 
stead of causing fibrillation*. the heart stops com- 
pletely because^ the chest muscles contract. Then, if 
contact time is short and heart massage and 
mouth-to-mouth resuscitation, are started imme- 
diately^ it may be possible to restore normal heart 
action and circulation. When the heart stops, 
proper revival procedures must be administeTtd 



Table 7«2. Typical electrical resistances/ 



Dry wood ~ 200,000 to 200,000,000 ohms ptr inch 
Damp wood - 2,000 to 100,000 ohms per inch 
No. 10 copper vvir« - 1 ohm per 1«o6oft' 

HUMAN BODY: . p 

Dry skin - 100,000 to SOOXXX) ohmi 

Wet skin (perspiring) - down to 1XXD0 ohmi 

In wefter - down to 150 ohmt^. 

From hind to • foot - 400 to 600 ohmi 

Through the head, from eer to ear, approximately 100 
ohmi 



OHMS LAW: I 

■ QUANTITY (AMPERES) 
EXAMPLES:. 



. Pressure (volts) 
Retisunce (ohms) 




A. 



ry skin: 

votts - 240,000 ohrm • 



tees than 0.5 miltiamperei 



Moist or wet skin: 

1 20 voits <7 1 000 ohmi * 1 20 milliamperes 

Skin immersed or drenched: 

1 20 votn <^ 1 50 ohms « 800 mitliamperet 



for shock protection. With dry skin, a shock from a 
120-volt circuit may be less than one milliampere 
of. current with little or no sensation. However, 
even a small amount of perspiration or. moisture on 
within three tq.four minutes to save the victim; \(^ll^skin reduces resistance so drastically that shock 
delay^^d longer than 4 minutes, .life cannot.be re- current can suddenly - reach lethal levels/ Also, if* 

you are standing in water or leaning against a wet 
surface, shock currents can reach 800 milliamperes, 
which is substantially above lethal levels. 



.^red. * 

7.14 Since speed is essential, start rescue and 
first aid measures as soon as it is safe to do so Do 
not, however, touch a lihock victim while he is .it ill 
in contact with the currmt. If you cannot shut off 
power, drag or push the victim away from contact 
with a piece of dry rope, cloth, wood, or other 
nonconductive material. Be sure the item is dry 
because current can flow through wet rope, cloth, 
or wood. If "live" wires are lying ot\ or near the 
victim, use a dry nonconductive object to lift them 
away or to pull the victim- to safety. Then call for 
medical assistance and begin first aid irrimediately. *;*^dures and common sense dictate when to take 

electrical safety measures. 

7.15 Your skin., condition when you contact 

electricity greatly influences the severity of the 7.17 Electrical wires and cables are insulated 
shock. Dry skin has a very high electrical resis- with rubber or plastic to isolate the current- 
tance. as indicated in Table 7-2» and significantly carrying conductors and are further protected by 
reduces shocl^ effec?ts. However^ skin conditions, flexible or rigid conduit against damage. The in- 
change too often and rapidly to be depended on sulation prevents contact between live wires except 



Preventing Electrical Accidents ' ^^'i , 

7,16 Electrical . accident prevention is simply 
avoiding contact with energized circuits. While 
operating electric tools or equipment, insulate or 
isolate the current-carrying parts. During mainte- 
nance, repair, setup, or servicing of electrically 
powered devices, shut off power or. at least de- 
energize* the circuit involved. Let local safety pro- 



^ where the insulation is damaged or stripped away 
to make. circuit connections. 

7.18 Wires with damaged or deteriorated in- 
sulation should be replaced. Only fo/ emergency 
. temporary repairs should these wires be wrapped 
with electrical tape. Where two or more wires are 
joined, the connection is normally taped, or 
capped with a thimble-like device called'a wire nut, 
or coated with special **potting'* compounds ' to 

prevent accidental contact with a bare conductorV^ 

s 

7A9 \yhen current-carrying parts of an electrical 
circuit must be exposed during maintenance, shut 
off and lock out electrical g^er. This not only 
prevents accidental equipment operation during 
maintenance, biit also prevents injuries if you 
. should touch or fall against an exposed conductor 
nearby. Since it may not always be possible to de- 
energize all nearby circuits, you should know 
which circuits are energized and which are not 
before starting the job. If possible, place rubber 
sheets or plastic shields over and around exposed 
energized parts where contact can occur. 

7.20 -Always make sure you know what 1s be- 
hind or under material you are drilling or cutting 
with a po.wer tool. Should the tool penetrate ener- 
ijized electrical wiring inside a wall or behind an 
^obstruction, accidents and. injuries can^ occur. 

Cunent from the energized circuit can fipw 
through the tool you are holding and through your 
body to ground. Avoid such accidents by referring 
to electrical blueprints or consulting the electrical 
department to be sure no wiring is near where you 
must drill or cut. 

OvercUrrent Protection 

7.21 Electrical circuits are designed to operate 



below or at maximum rated cunent levels. Fofein- 
stance, many 120-volt circuits operate at or below 
20 amperes. Should this current be exceeded, th| 
circuit is subjected to an overcurrent condition 
(overload). FUSES and CIRCUIT BREAKERS, 
however, act as safety valves for electrical circuits 
and they open the circuit when overloads or short 
circuit conditions occur. They protect you by pre- 

. venting operation of equipment with damaged or 
(Infective circuits which could produce shock haz- 

"ards. They also protect equipment and circuit com- 
ponents from damage from excessive currents, 

7.22 A**blown" fuse or*'tripped" circuit breaker 
indicates something is wrong. Usually this is a short 
circuit or current overload. Do not atternpt to re^ 
energize the circuit until the problem is corrected; 
Normally, only electn^cjahs are allowed to replace 
fuses, reset circuit breakers, or make repairs to cor- 
rect circuit problems. Also, often the electrical 
maintenance department is consulted before any 
circuit is energized or deenergized. Do not attempt 
any of these tasks unless you are authorized and 
trained to do so. 

7.23 Fuses and circuit breakers, normally provide 
adequate overcurrent protection, but are not de- 
pendable protection against shocks for two reasons. 
First, they only react to currents greater than their 
rated amperage. This means a 15 ampere fuse is not 
affected by a short circuit producing only 10 am- 
peres of current, and that is more than enough to 
kill somebody. Second ^ fuses and circuit breakers 
do not react quickly enough. A shock current of 
100 milliamperes for one-third of a second can be 
fatal. Yet it can take longer than that for a 15 am- 
pere fuse or cjrcuit breaker to open a circuit 'even, 
when the current is in excess of 1 5 amperes: 



Use these programed exerci^ to help check your learning progress. 



7-1. Electric current In a circuit is meas- 
ured in ' 


7-1. AMPERES . 
REF: 7.01 


7-2. Normal current flow In a circuit Is 
. through the hot wire and the loads, 
returning throtigh 

wire. ^ ' 

i 


7 2. NEUTRAL, WHITE, or GROUNDED 
REF: 7.03 


7-3. High voltages are those exceeding 

volts. §nd "safety" low voltages 

are bfilow wnitt 


7-3. 600 volts 
24 volts 

F?EF: 7.06 


7-4. Electric shocks are caused by ^ 
NOT hy 


1^. CURRENT ""■'^^^ 
VOLTAGE . 

REF: 7.08 


7-5. Electric shock is more likely to be 
fatal when the path of current is 
through or npar thp 

1 


» ■ ■ 

7-5. HEART 
REF: 7.11 


7-6. ti rescue a shock victim, first lift ^ 
away "live" wires with. a dry 

object, then pull him 

to safety. ' 


7^. NONCONDUCTIVE object Make sure 
the object is dry. 

REF: 7,14 


7-7, Electrical accidents are pf'evented by 
avoiding - . - . " with energised 
^ircuits. ■ \- 


7.7. CONTACT 
REF: 7,16 


7-8, Fuses and circuit breakers open elec- 
trical circuits whpn nr 
- - - .conditions 

occur. 


7-8. OVERLOADS or . 

SHORT CIRCUIT conditions occur. They 
open the circuit whenever current exceeds 
the ratings of the fuses or circuit breakers. 
REF: 7.21 . *^ 
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Grounding 

7.24 A GROUND is any conducting connection 
betweeh an electrical circuit and earth. Unplanned, 
Unintentional connections to ground are GROUND 
FAULTS, Proper grounding helps keep voltages 
confined by avoiding dangerous differences in volt- 
age levels between two conducting surfaces. In 

* grounded-neutral power systems, the neutral cori- 
^ ilHPJPr cpnn ected to grou nd _ This con nection is 
. rcferrcd^ftto as the circuit ^ound. - 
, ■■ \ I 

7.25 CIRCUIT GROUNDING can be more easily 
understood by looking at low voltage secondary 
circuits found in most industrial plants. Such a 
circuit, 120-volts, 15-amps, with a 10-ohm circuit 
ground and ungrounded conduit is illustrated by 
the schematic in Fig. 7-4. When a short circuit oc- 
curs because of insulation failure, the ungrounded 
conduit becomes energized. The conduit now has 
the same potential (120 volts) as the ungrounded 
circuit conductor inside it, but no fault current 
can flow because the conduit is not grounded and 
the fuse doesn't blow. But anyone touching the 
conduit and ground will experience a shock which 
could be fatal. 

7.26 Even if the o conduit and the circuit are 
sepiarately pounded, as in Fig. 7-5, there is still a 
risk of shock when a fault occurs. Under the con- 
ditions given in the illustration, 4 amperes of fault 
current flow from the conduit to ground, through 
the earth to circuit ground and back to the unfused 
conductor. The 4 amperes of current are not 
enough to blow the fuse, but more than enough to 
cause injury or death. In addition, there is an 
80-volt potential between the conduit and ground. 



15 AMP 
FUSE 



CONDUIT 



n 

120 
VOLTS 



i 



Ik; 



FAULT 



CIRCUIT 
GROUND 
10 OHMS 



120- . 
VOLT 
GROUND 
^ FAULT 



Ffg, 7-4. Circuit grounded — conduit not 
grounded. 



FAULT CURRENT 4 AMPS 
FUSE DOES NOT OPERATE 
VOLTAGE OF CONDUIT 80 VOLTS 
.15 AMP FUSE 



120 
VOLTS 



OONDUIT 



FAULT 
CURRENT 



10 
OHMS 



-L VOLTS 



Fig, 7-5, Circuit and conduit grounded separately. 



FAULT 




FAULT CURRENT LARGE 
FUSE BLOWS QUICKLY 

VOLTAGE OF, CONDUIT SMAWaND MOMENTARY 



Fig, 7*6, Circuit and con\ 
common ground. 



connected to 



1.21 Connecting the conduit "and the neutral 
conductor to a common ground^ as shown in 
Fig. 7-6» provides better shock protection than the 
other conditions just described. The conduit and 
the neutral wTre are connected at the ground point. 
Thus, any fault between the hot conductor and the 
grounded conduit is the same as a short circuit 
between the hot and neutral conductors. A large 
fault current is created which quickly blows the 
fuse. A small amount of voltage appears* momen- 
tarily on the conduit, but only for the short time it 
takes the fuse to blow. • 



7.28 EQUIPMENT GROUNDING is a method 
of shock protection for both portable and station- 
ary electrical equipment. It uses an additional wire 
(green) to ensure the handle, case, frame, or other 
exposed metal parts of an appliance are connected 
to ground. As shown in Fig. 7-7, this grounding 
wire does not carry current except when a short 
circuit occurs and a fault current develops between 
the hot conductor and tool frame. If the fault 
current is large enough, it will blow the fuse or trip 
the circuit breaker. If not, the grounding wire at 
least provides an alternate path (instead of through 
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Fig. 7-7, Typical equipment grounding circuit 



your body) for carrying off a fault current. 

7.29 The shape and arrangement of plug prongs 
and outlet slots prevent incorrect connections of 
the equipment grounding circuit. When a short 
cuit develops between the hot conductor and the 
frame of a two-wire ungrounded appliance, there is 
no alternate path for the fault current. ThUs. if you 
touch the energized metal parts while in contact 
with ground, you* will receive a shock. But, in 
three-wire grounded equipment, the short circuit 

. current is carried off by the grounding wire. 

7.30 The grounding wire must be in good con- 
dition and securely connected if equipment ground- 
ing is to be effective. A loose, corroded, or poorly 
connected ground connection can produce a high 

/resistance to the flow of current. This can cause 
some of the fault current to flow through your 
body instead of being carried off by the grounding 
wire. For this reason, it is good practice to regularly 
check the condition and security of the grounding 
wire in tools and' appliances that have equipment^ 
grounding provisions. 

^ ■ 

Protection Against Ground Faults 

;7.31.. A GROUND FAULT is any path (circuit) 
established unintentionally between a current* 
carrying conductor and ground. ^Besides occurring 
■ in defective equipment, ground faults can result 
,when serviceable equipment is abused, such as acci- 
dentally setting or dropping an energij^ed electric 
tool in water. Depending on conditions and the 
nature of the contact, a ground fault-^has either 
high or low resistance. If it has low resistance, large 



amounts of. cunrent flow,^and the fuse blows or the 
. circuit breaker trips to open the circuit, 

7.32 Shock hazards are greater when the fauh 
has a high resistance and not enough fault current 
flows to blow the fuse or trip the circuit breaker. 
In such cases, a GROUND FAULT CIRCUIT IN- 
TERRUPTER (GFCI) can protect you against 
shock. Under normal conditions when no ground 
faultyjijts, aS in Fig. 7.8(A), the GFCI does 
nothing. However^ the instant a ground fault 
occurs, there is an imbalance of current between 
the hot and neutral conductors, as shoWn in 
Fig. 7-8(B). The GFCI detects this'imbalance and 
immediately opens the circuit before the fault 
current can reach a hazardous level. 

Fig. 7-8, Ground fauft circuit interrupters (GFCi). 



— fTTK 



HOT 



GFCI 



NEUTRAU 



FAUUT 



flESET 



TEST 



APPLIANCE 



BALANCEO CURRENT - NORMAL OPERATION - 
GFCt DOES NOTHING 

GFCI 



B 



HOT 



NEUTRAL 




REOUCEO CURRENT IN NEUTRAL 
WIREOUE TO CURRENT DIVERTED 
THROUGH FAULT 

GFCi IMMEDIATELY OPENS 
CIRCUIT TO STOP CURRENT FLOW 
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7.33 GFCI devices supplement the protection of- 
fered by fuses or circuit breakers because they react 
instantly to very small amounts of fault current, 
For example, some GFCIs react (trip to open the 

. circuit) in only 0.025 of a second for a fault cur- 
rent of. only 0.005 of an ampere (5 milliamperbs). 
Tlie GFCI reacts only to ground faults and not to 
short. circuits (hot-to-neutral or line-to-line faults). 
However, short circuits often create a sufficient 
overload to trip circuit breakers and blow fuses. 

7.34 Examples of. portable GFCIs lor protection 
at the point of use are iilustraled in Fig. 7-9. Some 
plug-in units are small enough to be carried in a 
toolbox. For permanent applications, wired-ih 
models and combination GFCI/circuit breakers can 
be installed in or near the distribution panel. Some 
outlets or receptacles also have built-in GFCIs. Be- 
cause of the variety of GFCIs and the protection 
they provide, many plants are installing them in'all 
normal duty. 120-volt electrical circuits, especially 
those for portable electric tools. 

Hazardous Locations 

7.35 Electrical equipment and wiring installed or 
used where tlummable materials or explosive at- 
mospheres exist require special safety measures. 
When the hazards cannot be limited or elyninated « 
by ventilation, then local coctes and regulations 
usiially re/quire the equipment and wiring to be in- 
trinsically (inhereryly) safe and/or explosion proof. 



That is. designed to 'prevent the ignition of a 
surrounding hazardous gas or vapor mixture. 



7.36 Electrical equipment considered INTRIN- 
SICALLY SAFE is incapable of releasing enough 
electrical energy to ignite a hazardous atmosphere 
under normal or abnormal conditions. This general- 
ly applies to equipment with safety low voltage 
(less than 24 volts). However, the degree of safety 
provided depends on the nature and concentration 
of the hazardous material. For this reason. Intrinsic 
safety Is rated and specified for certain maximum 
proportions of various materials in. air. 

■ ■ ■ ■ ,3 ■ • • ■ t ■ " ■ . ■ • ^ 

7.37 EXPLOSION-PROOF equipment is capable 
of containing an explosion \Vithin itself, so the ^x- 
pfosion cannot ignite the surrounding atmosphere.. 
The enclosures and guards placed over light bulbs 
in hazardous locations are Hplosion proof. The 
special, protected hand lamps used for temporary 
lighting in sucK areas is another example. 

Portable Power Tool Safety . 

7.38' Never use faulty power tools. When tools ^ 
or their cords are damaged or defective, replace 
them at once with tools in good condition. Darnage 
to electric wiring and insulation can cause the 
metal parts of any tool, machine, or structure to. 
become conductors of electrical current. Also, un- 
less you are insulated from ground; you will receive 



Fig. 7'9s GFCI devices at the point of use. 




PORTABLE 



PLUG-IN 



u 
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a shock when you contact the circuit. If. equipment 
.grounding is provided, the grounding wire will 
carry off most of the shock current. Thie grounding 
wire can make the shock currjsnt harmless if it is 
correctly designed and securely connected. 

7.39 " The reason for grounding , tools and ma- 
chines is because resistance limits cunent. More 
current flows through a low resistance conductor 
than through a high resistance one, so a low resis* 
tance path to ground provides a considerable 
amount of protection against shock by diverting 
the current. Clothing and dry skin offer some resis- 
tance and protection, but a properly connected 
green (grounding) wire in the three-wire grounding 
system provicfes a better path of very low resis- 
tance to ground. 

7.40 Unfortunately; the three-wire grounding 
system is not foolproof because it can be ignored , 
or eVjtded, and the results are accidents and in- 
juries, A three^ong plug can be connected to a 
two-slot receptacle with an adapter, asxshown in 
Fig. 7-10. The short^ ••pigtair w^e completes the 
ground connection circuit. However, this pigtail is' 
frequently ignored because it takes a little extra 
time. and effort to connect it. Even when it is con- 
nected properly, the. connection point has to be a 
reliable ground or protection is lost. If you use an 
adapter, you must connect the pigtail to a suitable 
ground. * 

7.41 Equipment grounding offers no protection 
if the grounding contact is broken off or bent, over 
in an attempt to insert a three-contact plug into a 
two-contact receptacle. This is a^eliberatel^^n" 
safe act for which there is no excuse. Use either an 
adapter or a threetwire grounded extension cord to 
reach a source of power through which the^ground- 
ing connection can be made. 

7.42 Even when using a tool with the grounding 
protection properly connected; there is a chance of 
electric shock. This is because , your body is 
grounded through the same grounding wire that is 
connecting exposed metal parts to ground. If you 
touch Hn ungrounded current-carrying conductor 
while you are grounded through the tool you are 
holding, you will receive a shock. So be aware you 
are grounded when, holding the. tool, and take 
special precautions to avoid contact withvhearby 
energized circuits. . • 





ADAPTER GROUND 
WIRE "PIGTAIL" 

ACSQUATE.PROTECTlQrJ 
OSPSNOS ON THE 
.1 = LIAdlLITY OF 
THIS GROUND 



THREE-WIRE 
SUPPLY CORD 



Fig. 7^10. Proper use o f equipment grounding 
adapter, 

^. ■ ■ ■ '. - 

Double-Insulated Tools 

7.43 Two-wire, DOUBl£-INSULATED tools are 
*altemativ/s to the three-wire equipment grounding 
system. They are designed and constructed so* th^ 
operator is insulated from possible-shocks by a case 
or liner of insulating material. 

7.44 All tools powered by electrical energy have 
FUNCTIONAL INSULATION: the normal insu- ' 
lation around wiring and other current-carrying 
parts. Double-insulated tools have an additional, in- 
dependent insulation system called PROTECTIVE 
INSULATION. It-protects the operator from shock 
if the functional insulation fails. 

7.45 Some, double-insulated^tools. have plastic 
housings similar to the plastic case of\he portable 
sander in Fig. 7-1 i. Tools with metarejcteriors are 

' double-insulated with a plastic inner liner which 
surrounds and isolates any metal parts that might . 
become energized if functional insulation fails. In 
addition, the housings of switches or controls are 

made of non conductive, materials and the tool 

. ■ ■ ■ / 

shaft or arbor is fitted with an insulating sleeve. 
Electrical Safety 

7.46 Workers in every plant should take these 
precautions for electrical safety: 

■ ' ■■■ ■. '■ . 

CONSIDER ALL ELECTRICAL CIRCUITS EN- 
ERGIZED AND DANGEROUS until you are cer- 
tain they ^re not. . 
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fig, 7-1 U A double-insuiated tool,^ „ 

CHECK YOUR WORK" A^iEA for puddles or wet 
surfaces, nearby energized circuits that must be 
.•avoided, and metal pipes' or : posts against which 
you could groundedi ' 

J\I)0' N0T Wear RINGS, watches, or other 
^ metal' jewelry items when working near electrical 
. circuits; . • 

,_J[^ NQT JJSE metal LADDERS or uhinsulated" 
rjsetal tools on or near circuits. 

Use^ONLY INTRINSICALLY SAFE OR EX- 
PtlSs^^^ TOOLS AND HAND LAMPS in • 

ha^rdbus focations! Nfinimize shock hazards iiu 
metal' t^nks^by, ujihg low/voltage (6 or 1 2 \olU 
' e^uipmeiu< . '* v 



SHUT OFF AND LOCK OUT POWEk before re-' 
pairing a circuit or attempting a mechanic^rl repair 
near an exposed electrical hazard. . - « 

.EXAMI>IE ALL ELECTRICAL. TOOfa^: AND 
EQUIPMENT for signs of damage ordeterioration, 

D(3 NOT ENERGIZE OR DEENERGIZE "XNY 
ELECTRICAL CIRCUIT UNLESS: 



1; You are authorized to do so. - 



2/ Yod are familiar with circuit controls and 
you know what is connected^ the circuit. 

- 3/;; AH other workers are not in danger and ' 
have bc^e^ specifically nptified. power "is 
V about to be turned pn or off. > . , 



Use these programed exercises to h^ip chei 

— — ■' ^" m . ■ 



#'^?«C4fM!^ Btectrical circuit, anv^unplannpq), 
T J tf!?' 'wimtB^^ional connectionifo ato|/ndiii'!:i^i- • ' > 




rnlng progress, : 



FAULT 



REFj 7.54 



Pr, ; In equlpment grounding the green ; ''--^ 0f^Q. FAULT CURRENT. It provides shock 

- , --I, . Vj&nrying off 



" 7:J When a fault has a high resistance and 
r ij?r/ f^ult Current is not enough to blow the 
' fuse, a _j -Can protect you against^ 




ent incapable of 
ous^tmosphere or 
!aining an explosion 

called safe 

prpof. 



protection when the case or frame of 
a tool is energized by a fault current 

.RER7:#i , • 



T^^iSiiiSFpl (ground fault circuit inter- 
' "Irtipter) 



REF; 7.: 



7-12. INTRINSICALLY safe or 
^fXPLOSION proof 

• REF: 7.35,7.36, 7.37 J' 



^•7^13/^. THo'short "pigtail" wire on an adapter 

^ ; ' i_ connection 

Vi^?- • t°'' 3 th ree:yyire p I u g i n a two-sl ot 

■ ' ' ■ ■ ■ 



Mi 



7-13. GROUND. If the "pigtail" wire is not 
connected, the protection offered by 
the three-wire system is lost 

REF: 7.40 * ^ 



S^i^f-^O" 3 thr^ - 

.g^f|'^^^" V.act to — : j1_ the grounding 



-4- 

erUi i 



7.14. BEND OVER or BREAK OFF. 

This eliminates the protection offered 
, by equipment grounding. 

REF: 7.41 : 



.^-15» A lin&r of insulating materUI In 

i 1 tools protects ^ . 

. \ ^ .the operator from shocks. ? ■ 



7-15. DOUBLE-INSULATED 



REF: 7.44 



7-16. All electrical circuits should be con- 
sidered _i \ and dangerous 

until proven otherwise. . ^ ? 
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f3. 



What unit ii used to measure the currep|j 
flowing in an electrical circuit? ^ ^ 



7.6.. 



a. 
b. 
c. 
d. 



Volt ^ 
Ohm 
Ampere 
Watt> ' 



Electric shocks are usually fatal If 
shock current exceeds 

a. 0.02 amperes 

b. 0.02 mitliamperes ; 
c a). 2 amperes 

d. ^ '0.2 mijiiamperes 



Which of the following effects of 
electrlcushock require immediate 
aTt6K\i6n by trained medical 
per^hnel? 



a. 
b. 



Muscular contractions 
Ventricular fibrillation 
/^defibrillation 
. All :df the above 



the insulation on current* 
' tarrying wires in a circuit is. damaged 
or deteriorated, the wires should be 



replaced 
separated 
■ , -^taped ■- 



a. - 



,7-7. 



4^ 



Vy^y^l it gooc^ practice to connect the 
^'neU'tfSil conductor and the metallic 
cor)tfuit of an electrical circuit to a ' 
' cdrhpion ground? 

^i -:^ Better shock protection 

■ The equipment grounding (green) wire 
^<jbes not carry current except when 



^ Eiirhinate ground faults 
Reduce fault current 
Improve circuit emf 



a. a fault current occurs 

b. 'itis not grounded 

c. , the fuse blows . 

d. overheating occurs 

A device that reacts to open the 
circuit when a fault current as sma^ 
as 10 milllamperes.occurs is called a/an 



a< 
b. 
c. 



circqg^/eaker 
EMF det&tor 
GPCi 
fuse 



7-9;^ r*Tne purpose of the short "pigtail" wire 
on an adapter for a three-prong plug is to 

a. eiimtnat^ static sparks 

^ . .J , b. ■ complete the grounding circuit 

a replace a GFCI 
. ' d. increase line-to-line resistance 



'•5. . What amount of current will cause a 
• ^ 15-aflipere fuse in a:120-volt circuit to 
open (blow)? 

•-• ■ 

j4Wj'niicroamperes ■^.< 
' iUiamperes 

rrentexceiedihg 15 amperes 
of theabove 




7-10. When using ;^uble-insulated tools, 
Drotectipn against shocks is provided 



by the 

a. , two-wire supply cord 

b; three-wire supply cord 

c. plastic case or liner ^ 

d. pigtail wire 



mm 





ANSWERS TO SELF-CHECK QUIZ 


^ 7-1. 


c. Ampere, REF: 7.01. 


7-2. 


c. 0.2 arnperos. REF: Table 7«1, 7.09. 






7-3. 

u 


b. Ventricular fibrillation. BEF: 7J1. 


7^. 


0. Replaced. REF: 7.18. 


7.5. 


c. A current exceeding 15 amperes. REF: 



7.23. 



7 6. a. Better shpck protection. REF: 7.27. ' 
7-7. a. A fault current occurs. REF: 7.28. 
7-8. c. GFCI. REF: 7.33. 



7-1^ b. Complete the grounding circuit REF: • 
7^40. , 




7*10. Cv^l^ic case or liner. REF: 7.43, 7.45. 




Workocfl In^KOUtowttter troatmont ayatama are aubjoct to dangUPa.^if^^^^ 
^aaoclatod V|y.tlv and pxploalona, Electrical lUf^u.ax^.)\Uti^Bi !^^ 

poaaiblllty^lti^a plant that uaea largo amount a of oloQtrlcttyV^^^^^^^ 
p uiwp a > f i n a , co n vo y o r a , 1 ncl n o r a t o r a , and o t li o r oq u Iprae n t « ) i'.'f^^^^ s o ii 

-gaaollnerand 9j:Her subatancea that can roault iji Claaa D f lijj^oiaf.jfM;^^^^ 
atorj^d In^'falrlV largo quantltiea. Inatructloniregardlng va^'ic)?^^ 
of flrea/^how thoy can*be oxtlmjulahed, and at dill better how .c]>ey^^ bw'' 

.^proventfsd, ia an Important B^y^of o aafety p^gram. 

y Exploaion j^osalbilltlea conatitute si particularly dangeroua jiazardf 
Methano, the oKploalvo gaa roaponalble for many coal minor dcatha, carjj^ 

, found In manholeaV wet welJ^a, and dlgeater tanka. llydrogeix sulfide pt^uced. 
during ^owage decompoaitlon ia^ another exploalvo hazard. -Gasoline an* ,|bther 

^Volatile carbort cbmpounda often find thej,r way Into waatewator syatoidti'rfrom , 
leaking atorage tanksi dlacharge from garagea, coteerclal or home dt'y^^eanfng' 

' operational or from ch^mlcal-lnduatrlalr^^planta, : . f 

Awarenesa of explosion hazdrda and maatery of t:echnlt]uea to be uae^i In 
. protecting oneself and colleagues from these dangers are important 
objectives of a safety education program for waatevater system workers. 

This section includea some teaching-learning materials in this area, , 
the reference section identifies additional resources. ' • 



V .Learnlntt neBourne ' - , * 

"^"lUapt Safety anU Oooil liouHekeeping*' 
..j'r^tflhflp'tor VA I Operation of WaBtewatur Trontmont lUanta; A Field 
t Study TraXnlnK ProRram Vol. 11, 1980 

Korrii Kenneth D. , Project Director " 

C^'Ufotn<^Ov State Uh'lveralty^ Sacramento . ^ J. 

, 6qo^^!^S!:jatreet . . ' • ■'. 

^ SaiiromiSf^^ 95819 . -v 

Thla chapter Includea a short section on fire prevention which 1b 
reproduced below. The basic Ideas of the section should be required 
knowledge for all workers In if wastewater treatment plant. Supervisors and 
workers must w^i&k' conatantly- to Implement the fundamental fire prevention 
" practices lis ted In section 1A.A2. ' ''^^ 

• FIRE PREVENTION* r' * . ' * 

Fires are a serious threat to -the health' and safety of the operator and 
to the buildings ancj^ equipment In a treatjhent plarvt . "Fires may Injure or ' 
. cause the death of 'ah operator. Equipment damaged by fire may no longer 
function properly, and your treatment plant may have difficulty adequately 
treating the influent wastewater* ' 

■ '^^f ' ■ ' ' ' ' ■ ■ \ 

; Good safety practices with respect to fire prevention require a knowledge 

of : ■' ' « - • ■ • ■ 

1. tlpR^edlents necessary for a fii^e 
' . 2. Fire control methods \ 
. 3, Fire prevention practices 

14.40 INGREDIENTS NECESSARY FOR A FIRE 

^ . . ; \ • .' : \ "'-i: •/ . ... 

The three essentiar ingredients of all ordinary fires are: * - 

■ ^ • "■ ■ 

1,. FUEL - paper, wood, oil, solvents, 'and- gas. * , / 

" ' 2. HfeAT - the tiegree necessary , to vapor^jse 'f uel according' to Its 

nature. . / . ' • '-Vl * " 

-V . 3- OXYGEN; - normally at least-^aa^JjietfG^bXo^^^ the- air Is 

^ nece^ary to sustain a fire <JJphe greaie^^ J:^ 

. y T . • the^ll^ghter the blaze ^lid mo^^ rapid the ;.combu^^ 

is necessary > to remove onlV'^^onle of the essentials 

> V •.■ "^j^^^^ heafe l&ntrpl) ' ;v-i^^^^^^ '"^^^^^ 

2» SrtO'th^tliig " (oxygen , control) 

' F^lres/are tlassed as A-, B-;^^^^^^ or Dttype* fires/ according^ to what is 
burning. , / * v ' * 



- Clflua A flroH (HunoVal combuat Iblua tiuch «ii wood, cloth, p«pur, or 
- rubbliUO «ro Maimlly coiTtrgLUd by aoollna - by mho of wnter to coqr 
tha nuitcirial* ' 

.,( 

• ClflHo H flruH (fiflnuiuibloy llqulilH ouch «a gaBoUno, oil, Rronao, ov V 
paint) aro-u«y.iilly amotherod by oxygon control - ofi by uao of fonm, carbfin 
dloxlfle, or a tlrv *dhemlcal, ' 

Cluaa C flrea (uloctrlcal oqulpmont) arc iiaually amothcred by oxygen 
control - uac of carbon dloxldd or dry-chcn\lcdl cxtlngiHahora - nonconductora 
of oloctrlclty, ;, j 

/ CJ/asB D flrcB occur In combuatlblo mctala,' audi as magnoslum, litblum, 
. or aodlum, and require apeclal cxtlngulahera and techniques, 

Uao carbon dioxide compreaaed gaa cxtlngulahera to control flrea around 
electrical contacta. Do not uae aoda-acld type extlngulahers because the 
prectrlcal motor will have to be rewound and you could be electrocuted 
attempting to put out the fire. ■ - , 

. . .. ■ '. 

Know wher&,*iijre extinguishers and hoaea are kept and know where yard 
hydranta are idtfated, what each la for, an4 how to uae them, 



FIRE PREVENTION PRACTICES' . 



. ; Vou can prevent fires by: 

•■ ■ ' , ' r . - . ■ .s.. ■. ,^ ' 

^ ' Maintaining a neat and cleaii work area, preventing' accumulation 
of .rubbish., . . / 

2. Putting oil- and paint-soaked ragsHtt.cd,vexpd\metal cq^^ 

3. 'Observ|ng^-ij;U ♦»no.smokitig*^^^ig^||^^ " • ■ ; - 

. " : ^?epl"8.;|j!-^%<^ors, exits, (Stairs', fire lanes, and firefighting 

equipment ii^ilfear of obstructions. ,^ / ' ' ' 

• ' i^''^^^ ■ ' , ■ , .■ 

5. . Keeping ^all" burnable maTt^rials away jirom, furnaces or other sources- 
• 'of ignition. . i:/." ' ' :M ' 



• ll-.^'^"^^: ^^PO'^tfng axiy, Jlre hazards you. see^i; that are. bieyond yaur control, 

. j-^^^ especially e^.ettt'lcal hazard? "^whlQl^ar^.the source of many fires. 

" . /"^^ ■ *v' ' ■'■■1./ ' ' : 5^!, . "'i^f-: f 

. Finally, here again are the things to remeriiber: „ '] ' C ;, . ' 



^^q^e sure that everyone obeys 
.Aear. vexplosive or ;fiammable ^ 



-PpHng and proper handlin|[^^of 
fs^po' sinoklhg" srfns in all. a 



11 Prevent fire by gbVd housekeppX^ng and proper hand lin^ft)f flammables.' 
2. 



areas 

3. In ^ase^'of fire, tyrn la the alarm ' i sure . 

that the fire departm^tf>\is properly dlrectei'-^fo^he place of'?the 

■ ■ tire. . k . ' ^ ' / --v-.: ■.- ^Zr:^^:. 




,*■'.. 'v->f i; - T.-"-;!?-'. ■';v>iV- ,. v '•• : \ . 



- ■■"'^ Sri' "V' 



4r AcUpu during thu flvHt fuw Hecpndti of ignition j^tinerally njoanQ 
tha Uifforonce botween ileBtructiqn ond control, Use the 
. availftblo portftblo Mru-fighting equtpmont to control the. fife, 
until help urrlvoH,. 

' ■ ' ■ ■ ' > ■■ 

5. Uuo thu proper e)^nguiulior for that fire, i 

6, Uoai^n how to opo^nte the extlnguleiiora, 

Xf it i« necueaary to got put of the building, do not atop to get 
anything - Juat got out 1 

Can you prevent firoa? You can If you try, ao lot'a 6eo what wo can do 
to proaorve our well-being and the water pollution control ayatcm. 

Jf you guard againat firoa, you will be protectin^<.your lives and your 

conunui^i,^}j> ■ 'r^-; . ■'• '-^ ' , ' 

' ' . '■ ' . . 

Material. in this section on Flre^Prfiyentlon appeared In the July 1970 
lasue of the Journal p£ dhe Winter Pollution Conti'ol Federatloni, on pages 
1426 And l<i27, as a Waatewater^Wlsdom talk.' Originally, the information 
appeared aa a National Safety Council *'5 Minute Safety Talk," published In ' 
the INDUSTRIAL SUPERVISOR, / ' - 



learn Ina HeBoiiroQ ill . ^ 

Tfliim Up n)t 8afety in /HI 

The In(lMtt|:rlol CommlttHion of Oliioi iJtvluion pf Hufety and Hygiene 
In copporntipn witli Tho Hocioty of Ohio 9af«ty KnRlnuerH 
2^»6 North lllBh fltroot V 
P. 0. Hox 16512. ^ 
Columbim, Oil /»3215 

, ^ ^^^^^^^ 

This r«aourcQ| dcscribod onrllor In Soction I, uuggedtH that the trnlety 
oducntlon fpcuu for one month Ino facility Huch au a larRO waatuwator 
truatnjont plant might be fire anfety, ' 

The following background material and teaching auggastions are offered, 

• • i»irr oirr the Wre 

In 1978 firo claimed approximately 6,100 lives. The U.S. 'Fire Administration 
set property damage caused by fire during 1978 at approximately bUllon 
The adminlatl^atlon's figures 'also show that eaclv day 153 manufacturing and 
basic Industry installations were hit by fire and^that AO percent of these 
installations never roaumod production. This means lost Jobs, lost productiytt 
and buildings' that may never be replaced. 

However, fire is. an essential part: gf^rounaives. We cannot do without it. 
but we must prevent and stop unwanted fire's But destroy our lives; |bbs 
and buildings. We must put out the'fire. ' ■ ; V 

The achievement of such a gg^i^^ the cooperation of all persohriel. 

To prevent fires we must all wtt^Stogether . This also requires -a commitment 
by top management to provide adequate training in the operation . and^^ljialntenance^^^^^^ 
of fire prevention devices. ^^pV^iii*^^ 

. Fire prevention devices and extinguishing agents .have been available forV ^ 
years. In recent years Important developments in fire prevention have reduced 
the problem ta a ^reat extent. Today, most industries offer fire prevention 
training through their employee safety education programs. 

Effec5i;i,V,e fire, prevention programs tiMich eraployels what causes ignition ' 
and^ what itney can do to prevent ignition?' Eraployees'^Kould^earn how to use 
all portable fire extinguishers, understand the imporlTance^b&tfsirig Vbp 
proper extinguisher for each class of fl¥e,^'^know where fire extlnguls^rs are 
located and be awdre of the procedures :,to follow if a.flre extinguisher needs 
to be recharged. 

Many industries have their owii f ire brigades. The brigade should receive 
special training so all members are able to operate available fitefightlng 
equff>ment in order to cope with any flreflghtlng problem that may be 
encountered. 

.... . . .'^-i 

NOTE /TO DISCUSSION LEADER: * 

If your company has a fire brigade, describe the training tliey have lif^^lved. 



apodal trolnlug al«p tthouUi bo ivrovUlMil to uinplpyuq^ wl»o ln«]<qtit: 
nuUntain Mxuil iI«vIc^oM|V >nioh aw wafc^ir fiuppH««i liyUrantti, automatic dotectipn 
Hyutwinav oprlnkler oyHteum aiul imuuiai f Iref l^Ut Injj apparatuoi ' 

lioiiaiikoBpliui iM a viiry Important parti uf any ftvii pravuntion proB^'^iiw 
Taku tbu tlmu tu pat waatu papur in tho aoncomlnuitiblP contalnora that aru 
provlduil. Koop yuur work arua cliian, Traahi nuah an oily raga or paper timt » 
can VA\uHii apontanuouM combuatlon, ahould not bo allowoU to aooninnlata« 

Kinploy"isQH .iiuiHt comply with no ainuklna ulHnu aramul palntlug arena, paint 
Mtorago facllltloH, oxyBon tanka and flaminablo liquid atoraau artjaa. Mmt 
one Uahtod clgarutto could cauao a t'lru' that would duatroy our bulldluBa, 
Joba and poaalbly aomii Itvoa, . J^j^f^ 

In aroaa whoro t'lro hazarda cannot be totally ollmlnatod, wo Wuat work 
Kaa a team and uao evory poaalble prucautlon to reduce the chance of flro, 

NOTE TO DISCUSSION LEADEKj ' y 

Bring a flici extlngulaher to the meeting and ahow your employees how to . 
uae It. Review, your company's fire record and dJ,0cuai^ it with employeoa, 
Doticrlbe the flru protection available at your company, where fire extingulshera 
are located, and the evacuation procedures for employees In your area. 

We qll muHt "bo aware of the .problems that can occur becauue of human error.. 
Our plan covers all phases of a good fire prevention program and includes 
specific duties that are asslg^ied to ke^y personnel. ^- 

\ ■ . ' ' -.■ -■■ • ■ ' ; ' ■ 

Together we can-pul out the fire before it starts. If we cooperate in . 
this effort, we can make our fire prevention program, work. 



200 Statu \Unu\ ^ 
youth lUifirMtJltl, HA 01373 



««f!l! IA phh« huoklet prPHontA thu hfrnk prlnclplo« of* flra 

aaNty. Ihu hnoklPt could hu iiuud hiy n flupurvinon to/proiiont InitWUv or' = 
?n ruvUw wl h hlu wprkurn (l) th« ^tnuHUM, of InduMtvlal ri^L. 'm^^^^ 

opln^^jlH)i«rH,, (uul (5) « firu mifotjjf chuoKU«t». .n.. 

c„„„ .,„.„^. 

••■>^-Ki|K^ l»ortnblQ Ueatara- ' v : * 

'^^Jiffi^^^-^ - iRnltlon St«tlc Ijllectrlclty , - 

Hot Surf accfl ^ , _ Kl/unwablo Llqulda^Mt;;hem 

Mochnnlcnl Spnrka » Smoking 



v.. 



, Eloctricnl Equipment Welding nnd .CutVlnB^ 



hnJw*'''""'^^?'.''^^'''* for onch hazard, together WltK othoi^ aoctlona of the 
bodklet, provide material for a. aupervlaor-worker dlBCUBalon aesBlon on 
riro aarety. ,^ • 
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N,P,l'.A. vm Library 

470 Park Avenue Houth . u 

N«w Vurk, NY 100^5 



^ Mr. KoitlmtOniil, Ptlin Libr«rl«n at tliw Olrl<i) H^rtta iHvo Aaadwrny, lui« 

I. ViiMlng Kxt;tnHuUihorH-«*-Tlii! UlRlit Why** ".' ' ^ _ > c'-*" V^'/ 

A« Xiui^'aUiualoii to tliM ifi^jiiL^^^ ' ' ^ - . . V. 
.1. I'linpluuilyiu time Liv tliu luUioi Nhotii iutroUuolng Mubjuct iiiattur 

op tho film thuy iutwnt loimlly oliov Improper uho of tho . > 
oxtliiftui^jura.* Thlu lu ilono Co hUuw tho Impoctflnco of icnowlng * * 
liQW and wliun port'ublti uxtlngui^boru fihoulU bu Uooih 

a) The irwpropor use Lnqliuloa the following eJsamplea; 

^v^^i.* I. The wrong aaontu nro introducail to tlio typo of flriKwhich 
- ' ^ Ifl being- nttuckodt . ^ . . 

^ ' 2, ImpropcSt' nppllontlou of correct ogento are whown In the ) 

following iiwbnorai \ 
"■^ , ■. " ' ' '■*,,'.' \ * , •■■ ■ ■ . ' 

'^t. ■ ' y.^y TbtS* ogenta are not directed, to the bnao of the ^Iro 

* , J, ^ ^* npa^c^pAt-vt the extlngulaherai^ 

^ b) The ogenta are Introduced facing Into the wlnd^ 

^ ' / rather than with the wind, at their backa. In thla j 

V* . altuatlon» the agent wlll-:not. reach the' fire and 

^- be ablo;to/do lt&' Job. * . v 

2, ' AoDu^X'' use pf >^xtlpguli9hera undet controlled '^alt^tlona ahould 
be a part "of your training progrom. Local flr/^^uthprltlpa In 
your jurisdiction can aaalat you ;ln planning ^thla par of your 
program. " ' • ,« : 

. €»i3-;-'x;'..-'^' ■ ' ■ 

3, An empl6yee,v upon- leaving your training aeaalona. ahould be \ 
properly trained, and ready''}:o act In caae of a '/dir^ altuatlon ' ' 
In your eatabllahmeht« Their trfllndag ahould hdve them ^ 

^knowledgeable Iti the areaa oif ! ■ » 

w-a) When the proper fclme" tp*uae a^lre extlngulaher la In reiation . 
to the fire. Too large a ^Ire or ar altuatlonwhete the 
extlnguiaher doea not sufficiently do the job intended for 
' \it^^i^eq\ilrea lmme51at?e ^istlon tp vacate* the fire atea' Iminedlatelyii. 

b) ^elng ready to propesrly opex^ate the ex.tlngulahera, Including 
thife following: ' > . ' ' „ > 

^ . 1. Knbwlng where the neareat extlngulaher >to their work area - . 
' ■ la. apd exactly how, It operatea; ^^"^ 
2^ Knowlh^ how to properly remove the extlhgulahei;' from % 
brackets ^nd put It Into op^eratlon. ' • ^ 

^^.i3jv;;fo^^ p-:^oper procedures on what tp do once your 
/i^^^^'^f^ie^Sctlngulaher has been lised;^ / * V-*..^^.-: ^ 

'^\-m'^yr^--. ■ ^ V ■ -v...^ . ■ ■ 'W' 



^i) Kmiwln^ that w« i\\Ui\yH fiAil rhu f ira itM|utt't intuit: 
.\\tiU}Vii 'm .[r^\!^U\ ^iny nf tht** ii miuh j\mt maMt"t7H[«ri"r/V(uny ' ' 
puvli flTiiM biicniiip innimtHra wft t^rtnmu nvnitnU h^ir.flnMu ' 
^llthi'f (Mill thM flru ilMpitrMimitt 'Tlrsi:. \}^^ of m\ 
'h' ;i«HtlnmilHhuv' (ItiiiHo'i; ^Uwoy^ HuarantPM we will ha nmw^mfwl 
. [n f\ri^.\m, Wm Imvu t\ Mu\.|nr prohium on our 

haiuirt tr WM. fiTM not Nnccp^Mfiil im\ tho riru 4u|HU-tmMul. " 
IwuniM. Um) o^U Unit .r 



a) CliiHN' A" UiV \\m 00 ofeillnary uouiln»«t IhloH (WooU, popart ^»t<w) 
h) (UaHH li- (or iiMiiOii fhMnuwihlo Uqoiil ririfw v 
o) (IhniM cf* tor uHi^ oif ulma rliml vH roil \^ - . 

• il) (UiiHM l>- for uMu on uiotol tlrp« hocIi nn maHno»tum ' 
ir) (MiiHHOH ,hU<Linilo(l i'tn- imil t Iplo uiKuii ' , ' * ' 

.1, OUiHfi n/(> Tot' lOHi un f Uiiiwhl'0^ Itqultl <nul tiloctrUuil 

V : ■. fivuu.^ ,^ ■ , I , ^: ■ : ■• : ■ , - 

ti<|iii(|H M)<>t^trlcnl flrwH/ ''^i'^ . . ^ , ^ * 
•• ■ ■ .fv"'^^.? ' . ■ • 'v'-V . V'r^v ■ . 

nrtu»kOowfe),f ilH,rft:tront typoo .qf exc liiftuliiluity i|p.' waU clmuC niti 
'lu\^\(fi^^'^\ mmii.y^^ly InthuCllnf. ^' ^'i .'\ 

co^UHtj ,ln^j4^ Flru Sltuntlon 
JJ^tDopartmont flik^beforo huKlnnlnB any * - 
tTut act'lvltloH, ' * . " 
up'your Bttuatlon— Ih your flro Hiimll qnough^to 
^ ^th n/portable flro oxtlngulalior? ; 
T^^^^^r^ building Immodlately, 

, ?'^''^j*^^^;2^^^ la snmfl onough to attack, go t6 tho 

i^^^^^*^**^^^^^^^^^^^ wImt typo of extinguisher you have .avalXablo 

what flrea It can b« used on, as wbll as what type 
''^ite^- you Vavo, If/you cannot determine either what, type ^ 
'np|pot"flre you have orV^iK^it type extinguishing agent you have , 
Si^-''' PQ, NOT. USE YOUR EXTINGU^^ Introduction of^ie wro'ng 

agent on a fire can cause the fire to spread build 
as well as possibly causing serious- Injury )pr death to the v 
operatojr of the extinguisher. If you do u^e the extinguisher, 
keot^S^«^fsel ^ in a position whbre you hav/ an exit from the 
buirldlrig. ^urjl 
d) Once yaur^xtlngulahef* has beien usedu-tSice sure It Is marked 
to bfe refilled and recharged. Have a designated place for 
extinguishers In need of malnff^ani^e'-to restore It to operating 
. condition* Even In the case whet^a Ismail afhount of the agent 
ha? been^used, the extinguisher must be refilled and recharged 
. prior to iremountlng and being put%ack Into service. NEVER 
PUr AN OTINGUISHER^BACK IN SERVICE WITHOUT HAVING IT CHECKED 
FIRST IF pERE IS ANy^DOUBT.' ' ■ , " 

' ' ■ ■ ■ * •. »■ 4 . ■ ' ' ' « ■ ' 

4.. < Areas of Discussion With the Trainees * . , 



Fire eBcape plans and evacuation plans for *Work fireas 
within the bi^llcllng. * , " * • ' . ' " " 

" > ■ y . ' . . . ■ - 

1. Fire Wardens/Floor Wardens - ' ^ 

a) What are thelfidutles in conjunction with the ^ - 
^ fire plan? ' ^ 

' : b) All* workers must know^-wno their Varden 1«> and 
what the, assigned ta'sk^for their area is. A; 
•fire Situation is .no time to be finding out ' * 
that employees jion' t know what, .to do. 



1. 'Where ir-s-.the^dealgAated exit for, your area 
* * in case o^ fire? . , ' / * 

2\ Where Is your alternate means of escape? 
,3. ' Do all employees under your leadership in.* - 
the building know whejre their primary and 
* secondary- escapes are? ' ' • 

2. Necessary Information for Each Employee ' . 

a) Know where the planned exits for your work " • 
. area are. 

\. b) How does the fire^ extinguisher in youi? work 
area operate?* ^ : * * 

c) Where is the extinguisher and what type is it? 

d) Do you know who the floor ward in your area l^ti 

e) Do you have any other, duties othef than exiting . 
the building ip case of fire? 

■■ ^- . •. ■ • . ■ ■ 

Questions. For Use In Discussion Period With Your Group 

: . . ' ■ • ■ %^ 

1. - where is the nearest fire alarm from your 

office/desk? ~ V . . ' f 

2. Do you know how it operates? 

3. ^Where is the nearest fire extinguisher from your 

\ desk/office? - / . v 

4. Do you know how it operates? * I 

5. What type of fire^ can your extinguiBheribe utilized', 
on? . / . . / , 

6. That mean? it is wh^t class, of extinguisher? 

7. / Do you know how you will'^it your building in case 

of fire? • - ' 

8. If your primary exit Is blocked, where is your 
alter-natft means of excape? ' ' I . . • 

9. Is it necessary Ko worry about having a means of 
escape from the fire when operating . your extinguisher?- 

■.why? ^ ' ■ ' . .■ - ^ : 

10. , in detail in your own words, could you effectively 

relate to someone who has not operated "your fire , 
extinguisher the proper steps to put it to use? 

11. Once your extinguisher has been,.used, especially if * 
there is still a quantity of "the agent remaining in 

t h e cy 1 i n de^ can ^*e"^ni t 't he~ex t ingiiisher ba ck" in t o ~ ^ ' 
operation? ' - ' 
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12. What if tho extingiftsher *in question 11 is only 
removed from the bracket and do^n't feel as though 
If^as been used? ^ 

13. \ Do you know, in enougTr?detii4J^ your place of employments' 

fire p'lan? 'If ^ot, do you plan to learn about it? 



r 



A. 



\ . 
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SECTION VII 
SAFETY: Laboratory Operation 



4 



K 




' I iWorkiira Jja-ythe llabprfltory of a wflHtewatei; treatmorjt plant are coftcefcncid V 

with the* aaftfrof^ prpbll«(n« ipl^^ chemical a "and biologiciilj ; 

matorialHV-Tfllfiicalrl^ hntHiigh athool, and 

f)robably ctolife^ aware of many 

•^lapeifctB ©f pbpvnt^^^V aafetyt ; * ; ife . j ^ 



Theao wQrkera , h9Wovoi: J probably have not had the 'reaponal^ility of 
being ' lr| ^charge of 'a ' laljqrotory ^ Thoy have noi been . roaponalble for I; 
organizing a^d operating a | laboratdry within ^ate or f edqral aafety, {}' 

atandarda. ; !! .. , -^''^/h:/ *; :■. ' •, i ' «*» ■ . . 

• ■ •■ v. v,.^-':;; ' • )' - i » ■ ■ .■ ■ ■' . / ■ 

If Safety cphditlona In chemlcal/baccerlologlcal/bloldglcal,. laboratory 
ai^e to Improve'V three thlnga' are required: . ' / ^ . ' 

^7Af^ change In attitude v ' .. ' | 

J > — An expenditure oft funds 

; j - • ■ ^ ^. • ■ ■ . ■ ■ I ■ ' " • : 1. , . I . ■ ■ • . , 

-V j ■;*' "--Tl^ development of ctfmnion aenae ^ ' , ' ' ; 

. ■,, . ;., •, \ ; ■ ' A:x-'y ■ ■ . 

; Th^oflrat element ia thfe moat idlfflcult, to achieve, Wotkerazof ten ;^e€s'l' 
thatjj»ecauae there have beei) no,j or few, accld(*;5M- In the paat there ia no 

. r efkij^ to change. - Thla la the moat d^angevous attitude of all.^ The . ' 

'underlying motivation for a laliorf^toify safety program ahould be the 
prevention of . {^ccldenta, not corrective action af ter the fact; ' ' 

... Inatallatlori o^ a safety ahower la little abnaolatlou ^to the analyat 
who* loat the use of an* eye or been Scarred f^ life by-^cld. 

Getting- experienced -employeea toV- think/ about safety aa .they carry out 
their 'labq;ratory work la all Important^^ Uae of aaf ety'^ poatera , a talk by ' 
management, or. ev^n a ayatem of reward fori employee aafety> auggestipnst 
are possible ways of bringing about attitude change. It' la Important that / 
these -efforts bfe part of a^contlnulng program and noi^ a "one ahotV effort, 
^ For ijiew employ 6 ea, safety must be an Integral^ , not aeparate, part of their 
training. l;i carxying but laboratory procedures^, -» ■ . 

No expenditure of money for 'safety, eqiiipm^t such as eye waah fountaina, . 
fire extingulsVierSr; safety showers, etc, , will prevent accidents. : *And yet/ 
this equipment Is needed to>l^ssen th§ effect- of accidents should t^ey occixt 
Safety equipment Is expensive, and g^anagement may hesitate at the huiriber of 
, dollars needed, Thecost Is easily detemiined. Far more difficult to i ' 
ascertain, however, /is the cost* of having': an empl oyee permanently .disable, 
oi^n the hospital f o"r several weeks;. • These co^s are. justo^^as r^ea^L is^ii- 
thcSe for purchasing -needed safety jequipment. In almost all ca^esy c^oHara*'^ 
spent for ordinary laboratory safety equipment wllPbe far less than those 
"spent" as a result of one serious accident. In addltlpn» ;the safety ' 
equipment would Jiave to be^urchased anyway, ,as part gof corrective action 
taken after the accident, I V °* / S* ,1 / 



Common aonao lor Bpinqwlui t d f iciitt; tg' (lo f tno , 'fho d ictjlohliity . ubmm" torma . 

mannaora 'u^niyi^tjq^'lM* In E^^^^ BenBoVrpBi^rding safety i 

Wlwt; thnt inannH in nc^;iial'.prrictico'H« (mother quoatlpn, Uowevor,' ;^ ' 
tho boat corii!Qpt^i« that If the twcS roqutrcinmntfl abovo- l^iW boon In^ti -Dtion ; , 
doinmon uonaq baa buon qppiie.d. f^n Orb)ior *wt)i:ds ,viConunon aonBci iti inboront '»* 
in tho other roquirdmonts / ncS't' sdipotblng qpart f rdm thom^ -j ^ ' 

. Materials wblcli miBht^bo uaefullto tb^ose qopductlng sesaions on 
\ chomical/bnctQr^plogicnl/b<,oiqgicn I' laboratory training may be obtain od • 
from many sources. Tills i\ionograp|> describes only a part of what is , r ■ 

available. MaterAnl •referenced in this doci^ment was selected because it • ' 
relaCea l^o laboratary woiqk perforra^id aa part of water quality, control programH . 

• Dcjaplte certain similaritiea, the materia'i.s were not intended to provide 
.infbrmatlon t;q those" carrying"; out pniVersity and 'college reagarch^udiee . ^ 

?^Informat5iOti such aa precautions to dbserve when, working with carcinogpni'c ^. 
pofnpounds iy' b'eyond, the scope of tljls monograph.' ^ It shotfld be emphaa^zed • 
that Ko^i^le document .can prQvide all the information heec^^d by aomeone ' 
ptea?rft^n^' training in' laboratory aa^ety. The ina^fuctor wifll have to\ * 
select* several aourcea, and t-adapt relevant informatiqn to h(ia/her apeciflc 

■ needaf. / ^ " ^ • ^ ' ' 



. Thi^',>section pj^ovidea examp^leq of materiala that can Tie uaed by 
auperviaora and laboratory worl^era to, detenAlne the extent to which their 
laboratoi;y and ita peVaonnel feeet appr\oved aafety atandards. Additional 
materiala are^ited^in the reference aection, '* . 



XI*. » . ■ ■ 

' * ■ ' ■ ^ ; . 



i • ■ ■ 
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^ Opqroting t^'alniiljs^GdmmititoowO? 0i\iQ ' ^ \ n , i • * * . ^ V 



'■■f't 



\ v 'yT^^ ^oUowiitg aflaflgnmoi)t mjil relataU qMoptiona, may bo uuoful to ' ^ 

Mntroducili afifofcy concUffnB tbought i;o bo Important jiy odporvlaoro of 'f , I 
' >worl<oVl' inj a Vaatowator ttoatmont plant laboratory* ' ■ - (t;^ 



^ ; f ; . . 
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P«He '1, 



ObJoctiVGi ' , To bocpnio ocquointed winlv noino of tlio hnaarda |n the ^ 
' ' Inbarntory and to (.lovpUip ntpo^ltlvo rttfltiulo towart) , , 

t' •> . ■ ' ' ' , .' V . ■ ■ ■ ; 

ABBlunnioufc: Ron\l kalntocl Infommtlon contninotl In AantHnmont W 

information: , I. All chippod, cracked, or broken glttBawaro ahpijild 
\. , . be •pracod In a special container fot dloposal. 

-♦'^ Tills apeclal .(Container sbould be marked p^lalhly, 
"For Broken Glasa Only." Do not put such material 
In waatebaakots or sljikflrWhore^an Injur^'vcan 
fronj im^eien Brolf^tV giaaa., Do'^noc "pick ijp broken 
glass with barc/hands. Uad tongs fbr vla^go F 
^ pieces ai^cl-^wt^oottonr ^for small pieces. Never 

. ' put exceaslve pressuic^e plassWare with bare 

^ ■■, bands. ■ ■ , ; ' ' „ . ■ 

■ ■ ' . ■ y ' -^.f . ' ■ ' ■ , •> ' , ' : . ■ ' .. ■ 

2. All. chemlcjlijLs .should be, llibeled clearly^ 

, 'i^ v3.' Wben using ^volatile solvents, "^^aaes, ofc^ 

*, . " ,^ I ventilation fari'iphould b^.on and'tbe work^should • 

' ; , _ be performed'veryj^parefully. 'For example, nitric / 

' ' V acid, in a'dd^tlor?T:o being injurious to the skin 

' '-and eyes. Is strong oxidizer of organic materials. 

^ 1 ; This-oxldizing (or nitrating) ofrspme organit 

1j " . * materials may producie products, rfuch as trinitrotoluol, 

tetryl,;^and nitrQglycerin, with the possibility of ■ • 
fire or. explosion. At least a f^ace shield should 
. be worn when using" volatile solvents, bases; or, ■. 
acids. • TP assure_ safety, wear* rubber gloves, a 
• ■ rubber apirbn, ancf acid- tight goggl,^s- j^f ' ' 

( / ^. Never handle any chemicals witb tjie bat6™Sands^ 

' toxic organic, solvents can be absorbj^, through the 

i skin. Use a spatula, spoori,^ or tong^,^^ 

'■ , . ; V W^'* ■ * / 

5. Particular care Is requffi^^ I 
. ^. ! concentrated acids -and 

should be added carefuIlV''^^^^^ not water to / 

I acid; otherwise, . •ttila <^ 

'When a per'son is spiash^i with acid , large volumes . 
' /of water are required 'Imritediately to prevent serous 

' ' burns; ^ Avoid mixing of- Chemicals, indiscrlmlna^ly. 




in 



^^var work ;lu d poorly ventil«t;«(l twmU To^tc 
, ' fuiuoH pvon in \nth\ Ganqeacratlonfl cnn kuopk you 
o»it, HiJ Hitra y9n lmv« fltlaquflt;^ vm\i:(,X«|:;lon 
' bH^orfi you Htnrt work in Cliii lalumitory, 



r 



•17. Hn«tipn bMlb«' on pipptfl fire daHlr^^hle to Avoid 

ppMMlbl.« contiififc of tliu montli wil;iri:be oontninlnntjod 
: , plpot, Sn^qty pIputH «l,uo may bu uuqd. Unrtil^H 
'^^f'"'""! ho nnbfltUiiteil for plptUH. ' 

H» ;. \SnioklnR «nil ^oatluH HbouUI bq avolJod wbon working 
,'with lufoctjoufl nmturl'iilB, oucb «h tiownHu im\ 
Hlmluo, Nqvor usa laboratory. glnu8War,a Cor tbo 
uorvlng of food, 

■^J. "^Always uao tbc^ propSr; typo of equlpmont for bandlAug 
bot cdnulnora, aucb aa aaboutoti «lovo^, tonga,, * 
ot cotora. ^ " ' 

JO. Kepp oil, groaao, motcviry, volatiio aolvonta, and 
Btong aej,da out of tbo ainks,^ ^lany cbeinlcrala are 
-Incompatlblo with other cbomlcals. If you muat 
flush ono down the drain, uae plenty of water* 
•The drainage system can, pocket vapors iind cause 
an explosion hazard. • * , 

11. Use care .In making rubber-to-^glass conqec^tlQns. 

Lengths of glass tubing should be supported while 
they are being Inserted Into rubber. The ends Vof 
the glass should be, fire polished and a lubricant, 
such as water. or a water-soluble lubricating Jelly, 
should be used. Never use grease or oil. Gloves 
should be held ^ae close to the end being Inserted 
as possible to prevent .bending or breaking. 
' y. •: '■■.'''[■•'"' 

12. . Where cylinders of oxygen'or other compressed gas^s 
are used* in the laboratory, they ^ould be stored 
In separate and' ventilated sections. They should 
• be chaln.e4 or clamped In an uprlg'ht position while 
being used or stored. The protective caps should 
never be removed until th^ cyllndeu: Is set and 
olamped In place, ready for attachment of valve 
gauge and connections. ■ . ^ 



EKLC 



^ \ ' - / 

1-1, 'A Pftrlion tlionitle f lv^ wj^ptiigiiiHlier U mounted on 
, the Inside wttl.]. tlE the qpntrol luvlldlny beside. , " 

' ' the dooVt - ' ■ ^ ^ '\ . 

lA, Avoid lilopklna aopeflH tP Hluitoff vfllves when Hettins 
,np i«liorMtory «iip«rfttu'«i 

* 15/ ' Never try to fovp^ vuhbep i;»rt)ina o-^^ eto'ppevH from 

^ Bi^sswnve, . Cut the umterini off. 

16, He Hure that nil hoh, v<ionnm, and nir Jets aa 
^ well «H ovenHi nntocinvtiw, furunoeei hot platen, 

nnd other nimilnr equipment nre oinit off nt the end 
' - of oach dny'tt work, 

\J, apeoinl exploulon-proof cnna ohouU) he u«ed for the ^ 

' ^ Mtorngo of ooLvontu. 

. . # ' . . ■ ■• ^ , 

10. An eyo wnnh fountain and ahowor ahotjld bo readily 

s ■ avnilablo. 

. ^. 19. iaborntory peroonnol ahould bo knowledfleabio in 

^ . • first aid and roacuo .prooodurea. * 

"» Ik « 

Quefltloncf: 

1. Accidents Must happen. True - FalsG_ 



List threb (3) causes of accidents in the laboratory. 



(b) 




(3) items of protecfiye gear you would expect to find 
orJ.es. 



'(b). 
(c)_ 



List five (5) precautions that are fo be observed in handling 
laboratory chemicals,-. 



1 p 



* W lat i ' 4 



#3 



(o) .' 



! 1 



al«^MMw«r« ^''V l)H vised when ImmllliiH Jnlmi'rtiory , 

(t>) - ' _ 

™,J.-i_.„...^.,..,,_.,_„„_ 

('lu. : ,': - ^ ' ' 

(«)_ , 



6. IjlHt four (4) monnuroo to ohubrvo In goiii.rul. UouitekodnlnR In 



7. Are flroi rescue, and emorgency procedures desirable for 
laboratory uae? 



Explain. 



8. Should labprj^fory bottles be clearly labeled or Is It sufficient 
to trust your memory, ' 




1 ' \ n 



m ^H, ■ . ■ N ^ ^' • 

R^«e»irph TFiangli^ p^pK, ^77U ^ 

provta**M f» g^nnFftl uv^iFVl^w of.liM«UM m\\ mf^i-y \m^UUm tm\M\ In Plmnvipal 
Uboratorip^f prftetlP^^ mh .fnuml sFtt a^pUt^fl «lon« with j^jniv^npTlS|.t« 

^0FFepllv§:ffiP^Mur^»«. 'iW mfit^Fl^^r ^^iuiMia m^f\\X \\\ s^nminj^, with recently 
htrmi liihovrttovy empioyei*^^ fcha Kmpovt^utiVi of surety fiv Wfi^t^w^t^v Evift»nt ^ 

'"" "^ ^ , ' V ' ■ ^ ■ ■ / ' ' \ 

Mouth;, pipefcfl , t 

f HunCiou bulb pipetw \ ' ■ 

' . . ^ UuHflfe Insevtlon of; glfisH tifbln^ . ■ 

Hnf<? InH^vtlon of aUMQ tub^ns ' ^ 

Chlpptiil bttttUera , , . 

No HinoUinn in liibonuory 
OvInklUH from choml^ul \nH\\i^v 

UnproCocCfld* uyoH * < 
tlnf^ity flhleU] " V » » 

Impropur uao'of JCMfrlgorator Htox«H« 
lliiiuillntt.of flammahlo nmturlnlu , 
HtoraRW of fluinnmbU maCorialo 

llnzardH of intxml utonifto o£ chqmtcalu . V 

^ V IlaiuillnR of gnrt cyUnilern 

Uiboratory clotblnR 

Chemical labeling . ^ 

lirciltblng apparatua ' - 

' * Laboratory bouookooplng. 

Fire oxtlnguiabora • 
Good houaokooplng 

Ue^lng hood apaco for atorago ^ » 

Eye wash ' 
■ , Working alono hf laboratory / 



■■■ - n y .: ' ' 

. 112 . " ' ' ^ 



filnpir^nati. oil *' , ' < 

' ' • ' ' ' ... ' ^ " ' , " , ' ii 

^ , J ^ Vt ^A^Iwinl^^ii.^tnM Unnt^i*l^v'*^tlou^ 

■ ' ■ ^' ^M^Ultf]uld^lln^5« 
s ' ^ ' ' hi ^ lifiboFfitory QMi^l^llnpi^ 




(I«yMlo|>iiU from Uui nvallrthlQ tiafiity lU^PrttMiii (3-»>) bttvp/^niimia'^retr ^ 

(1,2). UmIuh Hucn MourcM matr^rUlH^ tliM lti1^trr«tory |(llrtiot.or,^ha)ovnU)ry ' ' 
( . «nporvJ)«or or >i«»lor f ioPttM^^lomil hIuiuUI dtiv(>^op nilti« Uuit ai'w »pmUf lo( • 
for l'li« iHlmrottVvy pvuKrmu i\ni\ th«» orRanUmn Involvwl, ; , ' 

'♦,1 PMrwoiuil CuiuluDt: ami (MotiUuH : 

* A.Kl iStoru (umtH, htft«|- J^ickwtn,, ami othtjr Itam ot pMrfloiwt^L ' 
clothlnft DiitMlilo oMiio microbiology lahoratory, Do not mU laboratory- 
and Htroot tilotboa lir tho oaioo looker. ' - 

rr ''♦•^•2 Wear a noa-f lammabU laboratory gown or <:oflt*In the I'hborrttbry,. 
If clotbtngAbecomttH contamlnntod, autoclave before Immd^rinfl, Uboratory 
clothing nbould not be worn in clean arena or ontHldo the but.tdlng. Open- 
. toed «boo«» or extreme Hboo atyleii 'ahould not be worn, fllnce they pro vUlo ' 
little protection or are unotnble. < ^ \ 



* * Wear g6gglo» br oafdty ttlayaea to protect from UV 

IrradlMon* . , 



\^ 
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4.U4 Wash ban-*- -^^-i-i-il 



4a-J5aref*^lly^-pf ter laboratory and -field duties, y 
oap. > ' ' ^. ' * . 



using a^^ermlcldal soap 

. • ' . • V . • ■ • ' ^^^^ • ■ " - ' . ' . ■ . . 

4.1.5 ^Use forceps or rubber gloves wheif there la a significant 
danger *of contamination .such as during the clean-up of pathogenic ' ^ ^ 
material. . .\ '> - , . . Y 

» ■ . ■ 

•f; .•^4;1.6 Do not touch one's face, lick labels of put pencils and 
. *« . bthfer materla^ls In one's mouth. ' 

' 4.1.7 Don't smoke, eat , drink 'or chew gum In the laboratory or 
while sampling. OT not keep^^pod or drlr^Jcs In the lab refrigerator, 
or cold room. Do not brew coffee or tea In .the laboratory area. 

. ' . «, .. ^ . ■ " 

P> ' • 4.1,8 Keep conversation to an absolute mlntmuni during betith work 
to prevent self -infection "or loss of analytical* data. ' J ' 

. . 4. 1.'9 Keep reading matter, surplus materials and x equipment out... 
^ of the laboratory area. ' ' • ' x 

4.1.10 Laboratory atad field personnel handling polluted samples 
should be vaccinated against typhoid, tetanus and polio. 

^ V ■ / V . ■ .■ • ' • 

' 4.2 Labotaj:ary Equipment 

/4.2.1 Limit traffic through the work areas . 

^ 4.2.2 Treat all cultures and samples as if they are potentially ' 

pathogenic. The degree of risk is increased^greatly in culture "work 
because the microorganisms are produced in very large numbers." ^ ^ 

4.2,3 Do not mouth-pipet polluted wate^^^ wastewater or other 
potentially infectious or atoxic fluids; use a bulb or other mechanical 
device. See Part II-B, 1.8.2. V- ^ , - / 

4*^.4^ For potable waters, plug pipets with non-absorbent co_tton. 
Do not' use pipets with wet plugs. 



4.2.5 Usl^. a hooded &lmsen burner or shielded electric incinerator 
to protect against splattering during culture work. 

4.2.6 Maintain benches in a clear and lincluttered condition fox 
maximum efficiency and safety. . 

■ ■ " • , <- . ^ ■ . 

4.2.7 Perform all culture work in a biohazard hood to protect 
cultures and-workers. 

4.2.8 Do not^^se the kitchen type blender for mixing materials 
containing infe<^!]^s agents. Safety blenders are available in 
which infectious materials may be mixed without dissemination of 
infectious aerosols. 
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4. 1.4 Wash hanc^^cai'ef^^ly^-pf ter laboratory and -field duties, y 
using a^^ermlcldal soap. ^ ' ' 

4.1.5 ^Use forceps or rubber gloves whei» there 1& a significant 
danger *of contamination such as during the clean-up af pathogenic ' ^ ^ 
material. . . . V / - ' . ^ 

» ■ ■ »i 9. ■ 

• ** I 

f; .■^4.1.6 Do not touch one's face, lick labels of put pencils and 
. bthfer materla^ls In one's mouth. ..^ ' ' 

4.1.7 Don't smoke, eat , drink 'or chew gum In the laboratory or 
while sampling. OT not keep^^pod or drlr^Jcs In the lab refrigerator, 
or cold room. Do not brew coffee or tea In .the laboratory area. 
. .. ^ . ■ " 

4..1,8 Keep conversation to an absolute mlntmuni during betith work 
to prevent self-infection "or loss of ariaivtical* data. ' ' 
> • ■ ■ ■ >> • . . , ■ . ' 

. . 4. 1.'9 Keep reading, matter, surplus materials and \ equipment out.. 
f of the laboratory area. - ^ \ ' - . "x ' 

4.1.10 Laboratory abd field personnel handling polluted -samples 
should be vaccinated against typhoid, tetanus and polio. 

. 4.2 Labotaj;ary Equipment 

/ 4.2.1 Limit traffic through the work areas . 

^ 4.2.2 Treat all cultures and samples as if they are potentially ' 

pathogenic. The degree of risk is increased^greatly in culture \7ork 
because the microorganisms are produced in very large numbers.' ' ^ 

4.2,3 Do not mouth-pipet polluted wate^^^ wastewater or other 
:entially infectious or atoxic fluids; use a bulb or other mechanical 
7ice. See Part II-B, 1.8.2. ' - ^ , - . / 

^ For potable waters, plug pipets with non-absorbent co_tton. 
not' use pipets with wet plugs. 



4.2.5 Use. a hooded tftmsen burner or shielded electric incinerator 
to protect against splattering during culture work. 

4.2.6 Maintain benches in a clear and lincluttered condition fox 
maximum efficiency and safety. . - 

4.2.7 Perform all culture work in a biohazard hood to protect 
cultures and-workers. 

4.2.8 Do not^^&e the kitchen type blender for mixing materials 
containing infex^^^s agents. Safety blenders are available in 
which infectious materials may be mixed without dissemination of 
Infectious aerosols. 
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TABLE V-C-r3 

3f Disiif 



Normal Use Concentration of Disinfectants 



■ - Use / 

Compound . ^ * Concentration 



mg/lit^ 



Qrgano- iodine Complexes ' » 100- 

Quaternary Ammonium. Compounds -yopT^SOO 

. ■ ■ " - ./nf ■ ' ■ . 

Phenollcs • 

. . ■ ■ ■ ■ .. . . • #^ . ■ , . V ' 

Alcohol, 70% w/v ^ ' water ^solution 

' J ' _ ■ / ■ ■ . ' ■ : ' ' 

Formaldehyde V / 8% 

Formaldehyde in 70% Alcohol Solution - / 8% ' ' 

y ■ . ' ■ . . ■ . / ' . ■ 

^ ~ ~ • ■ ■ r . ' / . ■ ' ■ : ■ • ~ 

^ 4.3.6 Place used glassware in s|>ecial cans marked for autoclaving. 
Keep. broken glassware in a separate/container. Place plastic items 
in separate cans to prevent fusing/of plastic around glass iteihs. 

4.3.7 Mark contaminated itfems as Contaminated before removal 

ft from the laboratory foY autoclaving. Use temperature-sensitive tapes 
\ which indicate exposure to heat. Pre-p'rinted tapes or tags isfmplify 

this task. ' / 

■ ■ - - ■ ^ . . • ■ 

4.1.8 Check autoclaves with the use of spore strips or spore 
suspensions of B. stearbtKermophilus and maximum-minimum recording 

. thermometers. Ideally atltoclaves are equipped *with temperature 
recording devices so th^t a permanent record may be maintained. 

■ Check hot air ovens and gas sterilizers periodically 

with spore strips or- the indicator, B. aubstillsvar .niger . . 

■ ■■ ■ . / '" ■ • - ■ ; 

\ . " y . ■ . ■ . ■ . ' 

4.3.9 Wet-mop floors weekly, using vat er containing a disinfectant. 
Dry or wet. pickup vacuum cleaners with high-efficiency exhaust air. 
filters are recommended. Wax floors with bacteriostatic floor waxes 

-if available. 

4.4 Chemicals and Gases ; - 

/ ' . . , 

. ' 4*4.1 Label containers plainly^nd permanently. Dispose of 
material in unlabelled containers carefully. Wipe or rinse residual 
material from the external surfaces of reagent containersjaf ter use. 



/ 

/ 



/ . 

./:■ 
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4.4.2 ^tore flammable solvents. In an approved solvent storage 
cabinet or a well-ventilated area. « ' 

■ . ■ ■ . ^ ' \ 

4.4.3 When opening bottles^.v^hlch may be under pressure I.e., 

hydrochloric acid, ammonium hydroxide, cover the bottle with a towel . ' ■ 
. to divert chemical spray. / y 

■ . . . \, \^ ( 

^ '4.4.4 Use bottle carriers to tfe^nsport bottles contaliilng 
hazardous . chemicals (acids, corrosives, flammable liquids). Large " - 

cylli^ers are, transported only by means of a wheeled cart to which the 
cylinder Is secured. Store "and transport compressed gas cylinders 
with shipping caps on, in an upright position, always securely clamped 
or chained to a firm support and away from heat. » 

'^^ . 4.4.5 Reagents an^ chemical which might react in water draia4",^S?^''^^^/ 
be dangerous to the environment must be disposed of in other ways. 
Examples are 1) sodium azide which reac^jjjjith metal drains to prgduce 
very explosive lead or 9opper azides. aj^^) mercury and its salts which^ 
should not be returned to the environment. Consult reference texts to 
determine." the proper disposal procedure for each chemical (8,9). ' 

4 . 5 Handling Glassware ^ ^ , ^ - 

* 4.5.1 Discard broken, chipped -or badly scratched glasswarl. ' 
Use gloves or 3weep up broken glass ^ do hot use bare hands. ^ Pick " 
Up fine glarfs particles 'with wet paper towelling. ' < .J . 

.4.5.2 Fire polish tubing -and rods. * * . 

*» • . ■ ■ ■ . * ' ■ ■ . • • ' 

4.5.3 Protect hands, with gloves, towel, or. tubing bolder when 
Inserting tubing into stoppers^. Lubricate tjog tubing with water or " . ' 
glycerine. Handle tubing close to the stopper'' and out of line with 

'end of the tube. 
^ ■ . ■ ■ 

4.5.4 Use asbestos-cent^rajld wire gauze when heating glass vessels 
over a burner. ^ . 




4.5.5 Do not attempt to catch falling glasswa 
4.6 Electrical Equipment 

4.6.1 Keep materials, tools and hands dry while handling electrical 
equipment. 

", ■ ■ ■' .' . ' ' ( . • 

4.6.2 Use grounded outlets only. * 

4.6.3 Do not use electrical equipment near flammable solvents. 

4.6.4 Use only carbon dioxide ot* dry powder fire extinguishers in 
dase of fire in or near any electrical equipment. 



117 




• 4.7 Emergency Pre cautj-ons * ''\ [)^^ 

: ' : ■ ' _ • ■ 

4,7. 1 Install and- maintain both foam and .carbcfiri ^ioxid 

extinguishers within easy access of the laboratory. 

V. 7.2 Fire exit^. should be clearly marked and accessible. 

.4.7.3 Install and maintain a complete first aid kit and an 
oxygen tespira^^n unit in the laboratory, ' i 

'5. BioHazard Control , . * . 

■ . . ■ ■■ .-^ . , / .. . 

Safety Cabinets* . ^ ■ 

. ■ • ■ i ■- • > ■ ■ ■ 

5.1.1-tThe safety cabinet is the most* imik)rtant primary b^rrie^ ^ ' - . 
available" to the microbiologist for isolation and containment of-*^ " - . 
microorganisms andficft protecting the laboratory ^nvlr^ftm^nt an'ft the 
surrounding ar^*i<''from contamination. Transfers of cilftures especially 
pathogenic fungi/ actinomycetes and yeasts should be/bdnaucted in the 
safety cabitiets. ^ • ■ . X 

. ^ : r . ■ ■ ■ ■ ■■ ;■ "■ . / ; - 

X 5.1.2 IJV lamps are commonly used in biohazard hoods t'o-maint^in 
sterility of the. work area. Goggles should be . worn to 'protect the 
worker and cultures should be protected from undesirable exposure ' y 
(see' Part IV~A,4 in this, manual). • " ' 

' 5. J.. 3 There are several c^f^^ of ventilated cabinets available 

for use (^:^^: " ' V ^^S^ ^ / ; >' y 

^ (a) Partial Barrier Cabine*t ' Vn' ^ >; ' 

■ ^ ^% : : \ ' 

. Tlie»open or closed*front cabtnet. is usudtfly referred to as §i , / 
partial Carrier ventilated cabinet. This cabinet c4n be used' With * « 
the glove' panel removed, depending upon an inward flow of air of at ^ - 
least 100 linear f t. per min.^* to prevent escape of airborne particles* , 
It can also be used with the glove panel in place and arm- length gloves 
attached, in which case it will be hiaintained Under a reduced al'r 
pressure of about one inch of water gauge. When operated closed,* the' 
paiftial barrier needs an attached air lock for movement;^of mafferikls. ^ 
A third mode of operation consists of using a cabinet with glove panel 
attached, but with gloves removed; " \. 



(b) Absolute Barrier Cabinet 



The second type of ventilated cabinet is the gas-ti^ht cabinet system, 
referred to as an absolute barrier cabinet. Absolute barrier cabinets 
are coniiected to form a"" modular cabinet system with^nclosed refrigerators 
incubators, etc. Air is drawn into the cabinet syst%m through illtrahigh 
efficiency filters and is exhausted through ultrahigh efficiency filters. 



^ Safety Check List ^ ^ : 
ft5r Microbiological Water Laboratories 

■ ^ ■ : ' ■ ' . V.M '■■ 

Survey Byil^ ; . 

Laboratory: . V ' 

*3 tocationf > V ^ # 

> ■ pate:'. • ' • ■ • 

Code: S-Satisfactory, U»Unsatisfactory ' " *• ' 

'^1. /Administrative Considerations 7 



.J 



(a) Laboratory has a forinal documented safety program. V 

(b) Each worker ^has a copy of ^he/safety program. " v^- 

(c) Employees are aware of procedures for reporting at&idents 
add unsafe condit^Qris. • , ■ 

(d) New employees ^re in;structed on laboratory safety.'* 

(e) Joint supervisor-employee safet^^ommltte^ has be;en 
established to identify potential laLb,oratory hazard^. 

(f) Records are maintained of accideilts^ and consequ^ceis^* <s» 

(g) 'Name and phone number of tl]e supervisorvand an alternate 
are posted ,^'t door of the laboratories so he may be 
contacted in case of an emergency, * ' 

Laboratory supervisor and at least on^Vther permanent 
^ employee have attended appropriate flrst*aid courses'. 
■« If so,, when: * . ■ ^. ' s ■ 

^ (i) Emergency telephone numbers 'for f ire ambulance health 
. " ' ' c en t d r s , and p oi s on c on t r o 1 ;c en t e r ar ^* plac ed in 
. .cortispicuous location fiear^the telephone , ' . . 



V. 



(j) Employees. know the location of first aid supplies,^ / 

(k) Emergency first aid charts, and hazardous agents charts 

are posted in the' laboratory . / 
• ■ ' ■ ■, •• ■. *. 

(1), 'Tire evacuation plan ^^l^^gfitabl/.shed for the laboratory 

and is posted in a O^^piuous location, ' 

Personal Conduct ' 

(a) Personal clothing is stored outside of the microbiology 
laboratory^ ^ ^ \^ 



' "(b) l^b' coats and i3 tree t clothes are kept in separate 

' \ lockers;.;;.;;,..;., .. " : ' " ■ ' . - v 

^(c) . Laboratory coats are worn at all times in tlie 

« * : / laboratory* a ' ' ^ 
■ • ' . ; ,^ ; ' /^A ^ . ;V , • ,/ . • 

/ * (d) G^rmtcidal so^p fer medicated sutgical sponges are . 

^val'lable for employees' use. » • . ; - 

' (e) PreTjiaring, eating or drinking- food and beverages a^e 
V not permitted in tKe laJ)oratory., 

^' ■ * . ' . ■. : 

* (f) Smoking or chewing gumvare not permitted in t*ie; 

laboratory. •,'*..■» ^ •« ^ ^ ' 

^) ^ood'or drink are riot st;pred in laboratory refrigeratory. 
Ch)^ Reading material?^; af e not kept in the laboratory* 
(1) TLabo^atory .c«^A^ are pot worn -^^nit side . the lab. 

^ Employ e6s>who h^ave cuts, alrasions, /et^ on face, hands, 

. arms, do not work wlthrfiiijlfctidOTagents. 

. If Iv- - . ' ■ 

(a) \Bulb or mechanical device i^ Ujsed to pipet polluted 

< I. *w^ter, wastewater or other potentially infectious or \. 
/ t toxic fluids. i r . ^ 

(b) Pipets jare immersed in disinfectant after use. 

^ ■ ■ ' ' ■ ■ . / ■ ■ ■ ;■ ' ■ ■•. 

(c) Benches are njpdntained in^clear an<4 uncluttered 
condition. 



(d) Centrifuge cups and rubber cushions are in good ^ 
'condition. ' ^ . - \ 

' ■ ' ... ' ■' . . 0 : ■ ■ . ■ 

(e) < A suitable disinfectant is available for immediate use^ 

tf ) ^ Blender is used witji sealed container assembly. 

■y r ■ ■', 's ' ■ ' * ■ ■ ■ . ■>>»"■.■ 

. ..'J . * ■ • . ' '■ ■ ; 
(g) • Microscbpes, colony counters, etc. : are' -kept, o^it of the 

work area. • . ; ' . 



(h) Water baths are ciea^i andXf ree of growth and deposits. , 

(i) Employees are instructed in the operation of the autjoclave 
and operating instructions Are posted near the autoclave. . 
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(j) ^^u^ at^2rdfcj£zing ovens, wat^r dia tilling 

V equlptne^t,' Vnd centrifuges are checked routinely* for sa 

••operationiy^^ ''^ * • ' j''- ' '*'>■■■>■■ " ■ 

Give frequejrjciy and la at» date • ; . ♦ ( 



/Autoclave 
Water atill ^ 
Centrifuge 
Hot Air Oven 



' iff ■ 



(k) No broken,, chipped or scratched glassware are in use. 

■ ' p ■ <i : ' • 

(1) Broken glass is, discarded in designated containers. 

*a ■ ' ' . 

(m)v Electrical circuits are protected against overlaod 
with circuit breakers or ground-fault breakers. 
■ J/ - ^ ■ ' ■ ' 

„ • . (n) ^ Pdwer cord/, control swltche^and tfiermostats are 
^ in good,j^rking order 

(o) Water ^aps are protected against back-siphoning. 

4. Disinfection/ Sterilization 

(d^tV Proper disinfectant is used rou£inely to dJ^^ci00EJ^ 
tk'hie tops and carts before and a^ter laboiitorV 

' (b) / ReSfe'ptacles of contaminated items are raaVlce'&^.l^^^^^^^ 

(c) Performance checks of autoMaves, gas at^ilizei^-a|]»^ 
, / >hot aic^oveijis are conducted^ with Che use^^of spof4^^^^^t^^^^ 

spore ampuls,- indicator S,^^c. -i " 

• ; ' ■ Item^* ' Frequency' ;'Last^l)at^^i'^ ^ 



(d) ^f^^y glasses are provided to employees*)*:^ , 

(e) Safety glasses are us e^ with toxic or corrosive agents' 
and during exposure- to UV irradiation, 4 



Blohazard Control ^ * * \ 

(a) . Blohazar4 tags pr sigr^s af^^osted In hazardous areas.' 

(b) / Safety cabinets o) t\t^7^^Wo^^ type and class are 

provided. . '^^M- '* 

(q) Lab personnel' are vaccinated for typhol(d fever, tetanus 
and polio.' /f . 

(d) Floors* are wet^ip^ped. weekly with a disinfectant solution 

(e) Personnel ai'e tr^ned In the proper procedVires for 
handling Ij^ophlllzed cultures where used. 

■ ■ , , V • ' ' . • . ■ ■ . . . 

General Handling.. an^f Storage of Chemicals and Gases V, 

(a) .Containers of reagents and .'chemicals are labelled 
properly. \ ^ ' 

(b) Flammable solvents are stprjed in an approved storage , 
cabinet or well-ventllated area away froiK>ll burners, 
hot plates, etc. ' * 

(c) Bottle cart lers*are provided for ha zardou^ub stances. 



Gas cylinders ar,e securely clamped to a firm support, 
(e) Toxic chemicals are clearly marlced poison or toxic , 
Emergency Precautions . ' 

(a) Foartr and carbon^ 4loxlde fire extlnguisilers are Installed 
within easy, access to laboratory ^and a^e properly 
maintained. Frequenc y , 

^ ^ ■ ^ .■ . ■■■ . . . . ' ■ : ■' - ;.■'■-* 

(b) Eye wash stations _j , showers / ' ' > oxygen 

respirators ^ , arid fire blankets _1_1_J__ ^ 

are available within easy acce^p. V 

■' ■ • ■ ij- ♦ , 

(c) -Fire exlta^are marked clearly, 

■ ■ • I I- ■ ' • ■ 

(d) First aid kits' are available arid In good ^condition. ' 
■ ' - ' ■ 3 ' - ' . ■ y^.' ■.. . ' .. ' ' ' ' 

(e) At least one full-tlihe employee is trained In. first aid. 

■ - ' ' ■ ■ ■ ■ . *■ 

(f) ^ Source of nledlcal assistance Is available and known to 

employees." ' . ' 



7 t ^ 
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8, Suggested Areas of improvement: * \ ' * 



9 • Gene r a 1 . Commen t s : 



EKLC 



(Signature of Installation Officer) (date) 



r 



ft 
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IIS 



Activities at a wastewater^ treatment system that involve working in 
manholes ^nd in traf f ic Tpf^ent singular safety problems. Exposive and 
no3<iou8 gases are constant potential dangers. The possibility 6f worker 
asphyxiation dictates certain approaches to the^work that must be done.. 

The location of sewer lines and manholes, often In the center of main 
streets, demands that approved procedures be followed to protect the workers 
in the manholes and also the safety of automobile traffic that continues to 
use the street. . ^ ^ 

, This section\include's sample materials considered useful in teaching about 
manhole safety.\ Additional materials are cited iJ^the reference sSn. / 



Learning Resource //23 

"Laboratory Safety Checklist" * ' « /» 

Lab Safety Supply Company ' . : - ' 

P.O. Box a*363 ^ ' 

•Janesville, WI .53545e^ . * , ^> " . 

The following checklist should, be useful in identifying aspects of , a 
laboratory or laboratory operation which do not meet OShX regulations. 
Supervisor - laboratory worker .review of the checklist, in terms oT its 
applicability to their specif ic laboratory can iderttify and 
correct unsafe conHltions or practices. The material is- reproduced 
with the permission of th6 Lab Safety Supply Company. ' ,/ 

> , • .■»,.. 
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LABORATORY SAFETY CHECKLIST 



YOUR LABORATORY AND THE 
OCCUPATIONAL SAFETY & HEALTH ACT (OSHA) 



All emQlMers In the United States, fifigaged In commerce, are covered by OSHA, in effect this means ' 
that empibyers and emplOyeeT^mustf follow certain pafety related regulations set forth by OSHA. If, 
upohlhspection. these regulations a^e not followed, the employer is subject to an Immediate penalty 
of $1000 for each violation^ue t/the Increased concern over^health factors in labbratorles^OSHA 
has increased their In soectiorSofnybse facilities. Since there are^ver a half million words Ih the OSHAt. 
standards,* we havd tried (o heTp you understand ybur legal requirements by maMng a checklist that 
summarizes some of the regulations tffat apply specifically to laboratories. The [eoulatlonshave been 
^edited and ai| applications haye not been included In this nummary. For a mor« complete explanation 
we refer you to actual OSHA standards. 



'The Q«n«rat Industry Saiety/ft HoVth' Standardii 

Supirintem>int"ol' Documents ' ' . ' ' « 

Govemmet^t Prlhting Office 

Wh»»\inglgDr DC '20402 . ? • ■ 

$5.35 per copy ■ ' ^ r 



For addltlorwl copies of this 
OSHA ChecK List writa to; 
Lab Safety Supply Co. 
P. 0, Box 1363 
JanesviUe. Wl 53545 



cCopyright.1977 Lab Safety Supply Cb. 



Dp tOUR WALKINQ AND WOAKINO SURFACES MEET 
THESC REQUREMCHTS7 


uofiA oeciion 


Yes 


No" 


Action Taken 


1. Woflting VMS. pesugeweye. storerooma. service rooms 
In ciean. orderly, and sa^tary condition. 


igi0.22al 








-5 — ! ~ '■ ' 

" ** 2. Workroom floors dean and dry. Ctfalnage malntalrted 
and standing places provided, 'c 


igi0.22a2 








3. Floors from protitjding nails, splinters, holes 
and loose boards, 


I9l0.22a3 








4. Pennaneni alsl'es and passageways marked. 


I9l0.22b2 








DO YOUR EXrrs MEAT TMESC REQUneMENTS7 










^ 1 , Sufficient exits tor leaving in (fas* of flre or ottwr 
emergency,. with alternate escspe means provided. 


• 19lO'.36b1 ' , 








2. Exits unobalructed Snd untocHed, 


19r0.36i}4, 
[9l910.36d1 








'3. Exits marked and readily visible, Non-«xils clearly ^7g 
maxked. If 


19l0i)6bS, 
I910.36b6 








^ 4. Fire aiarme provided, wtwra necesssary, ' § 


1910.36b7^ ' 








5. More ttian one exit provided, sufficiently far apart. ' 


I910.36ba 








•-6.' Fire detection equipment, smoke alsnns, sprinkler 
systems, lighted exit signs in good operating 

condition. " 


t9l0.36d2 




t 




7. Exit doors, stairs, ramps, passagewaya, ftre escaped, ^ 
etc. approved by recognized testing laboi^atory. 


1910^S' . 






v. 


S. Exits should have e proper Rre resistance rating and 

,\ be protected Ijy an approved self-closing Rre door. 

■ ^ 


19t0.37b 








9. Height, width.'iand alopa. of means of egress meet OSHA 
apeciflcetlons. - ^ - 


1910.37c . 








io. Exits to be large enough for occupant load. 


1910.37d 








It, Exits not through rooms tfiat could be locked. 

. \ ^- ■ ■ " ■ ■ 


l910J7f3 " 















Mn* 
NO 




^ 12. ExiU not concwlad by hangingi, dripariw, mlrrori. 


tgiOJ7M 








^iWMijnimwjyiirdm ot wll no lau mtn 38 tnchtt |7a cm). 


1910J7ia 








U. EjilU.ihalt dlKhwga dlriKtly lo ilrtti or optn ipact. 


101OJ7M 








f Ifl. OlTKllon of •gnu ciMrty mvlitd. 


1910J7h2 : /' 








1S>' EwftK Fft>lnt>lfHKt ^99 of ■!) obitnicitoni tnd 
JmCwdinMnii. 


191 (U 71i 2 


1 






"^rlr Aulomtlks iprihlilaf ivalami p«rlodlc«ily lnapict»d 
^ md tbiMt 


1B10i7m ' 








||8. Alvm md irw prottcllon ■yilwm Inapsctid wtUly, 


19l'oi7n1 " 








. --^a &dta markid by r»«dily vitltHii signi and sn 

„nonT«ilt« ciMrty tnMtk9± 


1910J7q 








: AM YOUn HAZAMOOUS MATSHULS AOeoUATELY 

moticTiot 










1. Onty approvtd cantainari and porta&to tanki to b« 
us«d tor atoragi^ of flanmabla and combust ibia 
maiariaia, • 


1910.106d2l 








V ' 2. Contalnara lo ba ol matahaJi and itxM aa vaciflad 
by 03HA Mid OOT. j 


1910.100d2itt^ 








3. Storaga cabiiwta lo contain not mora man BO gallons 
(240 L) o( flHTwnabIa llqulda or 120 gallons (400 L) 
or combuattbia llqulda. 


1910.100d31 ' 








2- 4,' Storaga cabinata conalnictad to llmil Intamal ^ 

tsmparaturaa to no •mora than 329' F (163* C) In a tan 
mmuta flra last, wltn j^l jomta and aaama ramaMng 
tight and ttw door lacuraly ctosad. Cabinata should 
ba labaiad 'Tlammabia r Kaap Fl(i Away" 


1910.1 OfldSII 








&' Inslda bf storaga rooma sufficlantiy llr* raaisttnt. 


1910.10ed4 








^ 

8. Flammhbia or combustlbia llqulda siorad In closed 

conuirl|pra. .5 


^191O.1O0e2ll 








ft nm^mwm ^Jv* iiwiBWiin^ ui iiBnwnwisvur CuTnuUllluia 

liquids at adaquata dlstanca from ^(her oparstlons 
and aplll drainaga and prooar ventilation provided. 


1 wi U.I ooeziii 








B. Ftammabia liquids kept In covered containers when 
not In use. 


1910.106a2lv 








9.. Portable lire aitingulahervrsnd control equipment 
provided tor special hazarda. . 


lOio.ioeesi ^ 








10. Water available In voluma and adequate pressure for 

l^axtingulahing. . .' 


191 0.1 06e 511 








' 11. Adequate praceullon taken to prevent. Ignlilon ol 
flammabia vapors. - 


1910.10ee61 








Flammable llQjIda diapenaed Into contalnera wtjere 
noxzle and container are .elactricelly connected. If 
Aoor plate Is metsl, receiving container should be 
properly grounded. 


1910.106eeil ^ 








' .13. Storaga of flammsutea la limited to use required tor 
. malntsnance and operelton. ^uch storaga is Icept in 
closed met si containers, storsge cabinet e or Jn an ap- 
proved Inaida atoraga room. 


1910.10«d5lll 









1 '^O 

»w 1> 
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ERIC 



08HA Seollon 



Yea 



No 



Action TaKen 



The auvitity of Rammablt liquid that Is ttortd oultlda 
^ ID intlds slorsB* room or catiintl ^ ■ building dooo 
nol ucood; ' 

25 gslloiti (aSL) of Clau tA liqulda in containtrt 130 
Bsllons (4S4L) orciau IB. 1C. II or lit liquid 
in conUlnan 

aao B«llons (a49SL) of Clu» IB, 1C7 fl or III liquid 
m tlrtgla poruola tank 



iQio.iOflsaiib 



15. Flvnmabla liquids having • Saih point balow 37*0 
I (BO*F) art alorad in'rad cbntainar wim a yallow 
I \.band around tha contalnar or lha contwita IndanliRad 
1 m yallow. . • 



ia. . Tha sixa of fiammabia liquid conlainara la in ac- 
cordarKajvlth^tha lollowtng tabia: 



Fiammabia Lltjulda - Maximum Allowable Size of Containers 







Claaa l*Bi 




Claaa )-A: 


naah point 




flaah point 


<23'C 


Containar 


<'18*C. boiling 


boiling point 


tvpa 


point <3a*C 


>3B*C 


Olata 


1 PI 


1 ql 


Approvad high 


1 gal 


5 gal 


dansity xiy- 






alhyiana or 






nialal 






Safaly cana 


2 gat . ' 


5 gat " 


Matal c^una 


60 gal 


60 gal 


ICC apacin< 






caliona (alor- 






aga vauila ' 






only) 






Examplaa: 


Elhyl athar 


Banzoi 




f>ropylan« 


. Mathyl ale. 




, ojcida 


Gaaolin* 




Pantana-n 


Ethyl ale. ' 






Acatona . 




tj- • . 


Xylan* 






Toluana 



Claaa t-G; 
' flaah polnl 
>23*C and 
OB'C 



Claaa II: 
tlaah point 
>36'C and 
<BO*C ■ 



Claaa III: 
eornbuat|bia 
llqulda - 



1 sal 
Sjjal 



S eat 
60 gal 



1 gal 
S gat 



Ethyl marcaplan 
Turpanllna 
Mathyl ale.. (30% 
in watar) 



S gat 
60 gal 



Mathyl amyl 
acelata 
Karosene 



1 gal 

' S gal 



Sigal ' 
60 ga^ 



Stoddard »o I vents 
Amyl aleohol 
Fuat oil 



No mor« than 110Q)BalIOfta (41 SSL) of flamnablaa . 
' or eombuaUblaa ia locatad ^Hdiacanl to buitdlnga In 
approvad aloraga tMildlng. 



A portaPla lira axtlnguiahar ratad-12-B is locatad not 
laas dian 10 fast nor mora than 25 faai from any flam- 
mabla atoraqa room. - 



:1B1 0.1066illa 



Fiammabia Kquida ara kapt in covarad eontainars when 
not baing uaad. 

- : : ^_ !_ 



1B10.10672iva 



Whara Rammabia or tombuatibia liquids ara uaad pro< 
vl^ona ara provided tor sat* -disposal of laakaga. ,* 
or apllla. . . ' 



10IOJ0072ivb 



Claaa f liquids ara used only wtian thara ara nojnpan 
Ramaa or oittar aourcaa of Ignition. '■ - * 



1O1O.1(}072lve 



Tranafarring Jlammabla tlquida by maana of air' 
pr'aasura la not parmlttad. . 



1O1Q.1O072ivd 



23. 



"Vo Smoking" aigrta ahall be poatad wtwra hazarda from 
flammable liquid vapors ia nonnally praaant. 
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ERIC 



: ' AMI YOU UtMQ THI FflOPffI lYl AND f AM ^ 
PflOTIOnONT ^ 


OSHA aociion 


Yes 


No 


1 — \ \ 
' Acllon TaKeV 

— > \ 


1, Ey« and Iks proliolort provldt idtqutit 
proiNlian ■gtinsl huardi. 


lOtO :t33a2l 








2. Ey« and tact prolKlora ihotild t>« rtiioMsty > 
comtorlabla. t 


IBt0.p3a2li 








Eya and laca prolactora ahould Al mugly and not 
mlarlara wlm waarar'a movamanta. 


tot 0.13343111 








4. Eva md laca prolaeiora Wwald tAi'durabla , ' 

* ^ »■♦•..*! 


tBtO<l33a2lv 








a. Eya and laca prolactora ahould ba capabia ol bbing 
dJalnbclad. . 


tBtO.I35a3v 








0- Eya and bca prolactora ihould ba aaa^ to^oi^an, 


tBt0.t33a2vl 








7, Eya and te&a prolactora to ba kapt claan and In 
Qood rapair, . 


1 BIO 11!la9wil 








9- Paraona «irha raquira ay a prol action and alao waar 
aya o'UMa, alKxild waar aya protactora wltt> 
. optically corractad lanaaa. gogglaa that HI ovar 
corractlva lanaaa, or gogglaa that ihcorporala 
corrvctlva lanaaa mounlad bahind tha prolacllva 
1 lanaaa. ^ 


t01Oj33a31. 

It. HI 






• 

. ■ - 


B. Eya ai^d hca prolactora ihould ba markad lo 
Idanllfy tha manulacturar. 


I9t0.133a4 








• w. wavi UT •TKJ IBCV prulVCKirS VlOUlO Da 

Intormad-of lhair limlla and pracaullona lo laKe. 


t010.133aS 








11- Eya and laca protactora ihould comply with (ho 
Amarlcan National Standard tor Occupational and 
Educational Eya and iFaca Prolaclion (ANSI Z07.l-19O8t 


1v1U.13jaB 








ARB YOU USJNO TY4B PROPER RESPnATORS? 










■1 • Raaplralofa inuat ba provtdad wtMn nacaaiary 

s \ -^-^ — - 


1 HI U.I J4a2 








2. Raapirators should ba usad in accordance with 
instruction^ And irslninQ fqcbIv^cJ, 


t910.134a3 








3. A wnttan oparating procadura tor lalactlon and 
ua* of raapiratora ihould ba providad, 


tB10.134bt 








* < 4. « Raapiratora ihould ba aa lac lad on lha baaaa ot tha 
hazard praaent. 


1B10.134b2 








& Raapiratora ihould ba aaailjnad^ti^ an individual tor 
hla axcluslva uaa. 


191 0.134b4 








0. Raapiratora ahould ba ragulariy cleaned and di»' 
Inlaclad. 


19l0.134b5 








7. Raapiratora ihould ba storad in a conveniant', clean. 
- and sanitary location. * 


191 0.134b6 








8. Resplratora ihould ba Inspected during cleaning and 
worn and deteriorated parte replaced. 


1910.134b7 








B. Surveillance ot work area conditions and degree ol 
. mdi vidua! exposure br stress ahould be maintained. 


1910.134b8 








to. Persons ahould not be assigned lo tasks requiring ■ 
reapirators unless it has been determined that they' 
• arb able to perform !^e worK and use eauioment. 


1910.1 34b10 
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OSHA'Seotlon 




No 


Aollon Taken . - 


M. Riipirilora ihould bt Mliclid In aocordanct with ANSI 
rigutalion au,a - loeo, 


1010.134(1 - 








13. Compraiitd tir, ccmpriuid o^ygin, liquid ilr, and 
liquid oi<yi}an mould ba ol high purlly, il fiail 
maatlng raqulramanli ol CompraiBad Qai. Auooiation 
Commodilv Spacincatlon Q<7.1 • 1M0. 


1910.134^ 








13. Air may bo tuppiiod Irom cyltodara or air comproiaora, 


1 910.1 34da 








14. Standard prpcaduroa inould bo aalabllihod lor 

raiplralor uao, lr)Cludlog both omorgancy and routino < 
uita. 


1QI0.134B1 


* 






tS, Tha corracl raapiraior anAIU^FmP ■•■"■pocirjad lor lach 
job and m'arNa'd to indicato to whornjt Ji Malgnad and- 
tho dalo ol iaauanCB. 


I9t0.^4ia 






• ."•;/ 


16. Writtano^oduro tor uta ol raiptratori in dangaroua 
aimotpMraa ihould bo provided. ■ c 


19t9.134e3 




t 


i.j 

i lii 


17. Propir roBcuo aqulpmanl and a atandby parson ittould 
ba preianl In caia ol raipirator laiiuro. 


19t0.134e3l 






lit 

- — 


HOW It VOUN WOmiNa eNVmONMtNTT 










1. All work aroaa, Including paaMgawaya. atororooma, 
and aarvica rooma ihalt l>a hapi claan, ordarly. aixl 
' sanitary. - ' ^ , 


I910.141al 






. * . ■ >,■ 


2. Floora ol alt worH araaa ihalt ba hapl claan and dry 
ai far ai poiaibla. 


1910.l4tBtll 






_ . r 


3. Cleaning and sweeping 'should be done to miramize air 
contaminallon aod'.as far as possible outside of 
■ wofhing houra-' -Ui' 

: ''^jaj'- ■ — ^ — 


1910.14111111 








4. EjipectoratinfMHRSora. walls, or stairs should be 

prohibited. ^ ' . ■ 


1910.14112 








5. RecaptacTai to( solid or liquid wasta atioutd not leak. . 
be easy to claan, be maintained In a sanitary condition, 
and equipped wim a tight fitting cover. « 


I9t0.14ia3i 








a. Ail wast as anould be removed without creating a 
nuisance or health menace and as onen'as necessary.- 


I9l0.14l83ii J^v^ 








7. Work areas and other rooma should b«- constructed, 
equipped and maintained to prevent the entrwce or 
harborage ol rodents. Insects and other, vermin. 


19l0.14la4 








B. Potable water to be supplied lor drinking, washing, 
etc.. 


191 0.MIbll 






— ~~ r- — 


ARE VOU USINO TH8 REQUUieo 8IONS ANO TAOS? 










1. All Signs instslled alter August 30. 1971 must meet 
OSHA Standards. 


t910.145a2 








^. Danger'sjgnt should be used only where immediale 

huards exist. All such' signa should not vary in 
• ■ design. 


1910.145CH 






' <r' . . - 


. ' 3. All persons .should be instructed that danger* signs 
' indicate >immediate danger and therelore aodclal 
precautions are necessary. 


19l0.14Sctii 








4 Caulion Signs snould be used to warn ol potential ' 


igt0t4Sc3i 
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OBHA BtQWon 




No 


Aodon TaKan 


. S. All pir»oni ihould bi Inilruotvd (hat ciullon ilgni 
^ InUlcila poiiibi* htiirda. 


1910.1450211 


•r 






a, fl4lity inilruotion ilgnt thouiti ba uud whara lhara 
li a naati fo^ ganaril Inlormailon and Miggaitloni 
raliltva to iiialy maaiuraa. 


1910.14503 ' 








f. All iigna ^ould hiva mouldad or blunt cornari. ba 
traa ol sharp adgai, burra, aplmtara, or olhar iharp ' 
projaotioni. Fiilanori should ba localad to ai not to 
ba haiardouB and khould ba ol a alia maating OBHA 
alandardi. • 


igt0.145d1 







u 


B Oangar s^jna iTtual''ba rpd, blacK, and whita and maat 
Amarioan Nallonat Standard ZS3,t • tfM7. 


1910.146d2l 








9 Radiation warning algna bacttground muat ba yallow; 
panal maganta wim yallow leliara; Iha aymbot maganta 
and taltara on th« bacttground blactt. 


t9t0.14Sd31 








tA Caution algna aliould hava a yaltow bac{}flround; 
and lha panat, black wim yallow lallara. ^ 
• 


19)0.145641 








11; Salaly inatruotlon algna mual ba whita and panal ^ 
. graan wiUi wtiita lallara; laliaring on background 
black. 


l910,145de 






« 


' 12. Drrectlonal algna mual ba whita and panal black,' with 
' whHa a/row; any lailerlng mual ba black. 


1910.1 4Sd7| 








9 

13. Intormallonal algna mual ba blua aa background or 
panal. 


1910.145d9 








14. Symbola on signs must follow rscognliad pracllcaa. 


1910.145d1 1 








■ 15. Wording on algna must maal OSHA ragulallons. 


1910.14Sa1 








\0. Tags may ba uaad as a lamporary warning wllLa post- 
tlva maana can Im amploAd to allinlnata llitt hazard. 

'■ — : '■ : 


- 1 91 0.'1 45t1 1 








17. Oangar taga should not vary In daslgn. ' 


1910.145MI 








IB. Caution taga should warn. only of potintlal haxarda. 
or.io caution against unsafa prscllcas. 


,1910.145151 








-19. Out-ol-ordar lags should only lixjicata that a pitca ol 
' aqulpmant la out ol nrdar. 


1910.14516 >w 






• 


20. Biological hazard laga should ty uaad to aJgnity tha 
potanijal or actual prasanca of a blohazard. to Idanlify 
liama conlamlnatad with hazardous agants. 


.1910.1451611 








• ?1. Tha larm "biological hazard" shsti ratar only to Ihoia 
llama praaanling a potanlial risit to.tha wall t>aing ol 
man. . 


1910.1458111 






♦ ■ , 


HOW AM y()UR MKOICAL AMD PtRST AID FACtUTIlft? 










1. Madlcal parsonnal Ibr advlca and consultation should 
ba availabla. 


igio.isia 








2. A parson Irainad to rar>dar firtt aid should t>a avail- 
abia if thara la no infinnary, clinic or hoapllal 
naarby. First aid suppliaa approvad by a conaultlng 
phyalclan should ba -avallabla. ' » 


igio.i5ib 








3. Facliitlaa lor drahching or Hushing, ayaa or othar . 
parta of tha body should ba avallabla In casa ol 
amargancy.' - 


igio.isic 










DO YOU NAVI Ttll.nlONr NUMIIR A TYPI Df rwi 
•XTtNaUllHWIT - 



1. Poftabia (In iillngulmtra fhoulU ba l^ipl luily ph«rgatt 
ind Dpartbia and KiPl In « da«|gn«l«d plao« •! ill 

itmH wh«n no) in um, 



OaHA 8«Qlion 



IOIO,IB7aV 



No 



Aollon TiKan 



a. PIra aMllngulahart ihould ba faidlly locaiilbia 
along normal paiha oMraval, ' 



1 910,1 B?aa 



2. Blltpg'ulihart ahoulU nol ba obatruatad or obaourad 
Jrorn vlaw, 



1910.1 S7a3 



4. ButlnguliOara ka dilfarani olaaaaa o( (Ira ihould ba 
maihad coniplcuouiiy to Inaura uaing lh« propar orw, 



1010.1 fi7a4 



S, Exllnoulihara should ba ihilaltad on hangara or 
braokata. in cabirMla. or on aholvaa. 



19lO.107a0 



0. Exilnguimara walghing 40 Iba. flB kg) or lau ihould 
. ba Inilallad ao thai lh« lop la nol mora than 5 n. 
: ll.fim) abova lha. floor. Thoa« ovar 40 Iba, (IB kg) 
Bhoiild ba inalallad wlih tha lop no mora than av^ rt. 
(I m) abova tha floor, . 



1010.1 07aS 



t &itlnouiihara in cabinvia, wait racaaaaa. or on ihalMa 
shall b« placad with lha Inalniollona tioing outward. 



a Extlnguiihara ihould ba uaabia batwaan 40* and 120* F 
{V and 50* C). , 



lOIO.IS/aO 



0.''each flr« axtlngulahar ihould hava a tag attachad 
ahowtng mainlananca or racharga data and paraon 
performing lha aarvica, . 



igi0.1S7d3K 



HOW IS VOUR ELiCiniCAL PROTCQTIONT 



1. Elactrlpat Inttaltatlona should contomi to Ih« 

National Elactrlcat coda NFPA 70 • ig71; AHSt Ct-1971 



, Att naw alacirical inatallatlona and aK n«w utltlu* 
tlon inatallad altar March IS. 1972. and alt raptaca- 
manta. modlflcatlona. and rapaira on aqulpmartt 
inaiaiAd bafora thia data ihould maat tha ftotlonal 
Elactricat Coda NFPA 70 • 1971; ANSI Ct . 1071. 



AAI VOU TAKMO THE REOUMKD PnCCAUTIONa 
WUH CARCM09BNSY 



t. Expoiura to trw following careinogans ihould t>« llmitad: 



. a. Aab«atoa 

b. 4-nlt/oOiphanoI 
a {gathyl chloromathyl athar 
d. a.3'^chtorobanzidin« > 
a. Alpha naphthylamina 
L Bia-chtoromathyl athar 
g. Bata naphthylamina ' 



igiO.1001 
to .101 7 



h. Bamldlna ^ 
I. 4«aminodlphanyt 
J. Ethylanaimin« 
k. Bata proplotactona 
t. 2'acatylaminolluoran« 
nt 4>dlmathytamlno«zabanzanai^ 
n. N-nitrosodlmathy lamina 
Vinyl chlorlda 



2. ConlaJnara of vinyl chtorMa ar« labalad: 
Vinyl CNofkJa ' ■ 

Extrvmaly Rammabla Qaa Lfodar Praaaura 
Cancar Suspect Aganl 



3. Contalnara ot Cvclnogana liav* labala "Cancar SuspacI 
Aganl" promlnantty dlaplayad- . 



4,' Entranc«a io r«gula1ad area, should hava atgna with 
th* lagand: 

Cancar Suapoct Agam 

Authoriud Par«onn«l On(y ■ 
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OQHA Baollon 




No 




' B. SinplQyMi who wofH In fiQUlitflU «r«« ihQulU fioiivi 
InminQ wilh rfo«rd 10 worliintf wllh cwroinoomi 


x " ' • ~ 

lOiO.g^aaQ 








. fl. Rigulilid hivt I niqillvt priiiutt wiln liioiol 
|o nonr«aul«lia iraii 


tQt003d4 








intf ^niGH upon iich iKll tfom rtgulittd aran and 
, iltowir il the tnd ol tho diy 


1DiO03C4vu 

* 




r' - ■ ' . r 




ErT^plbyiti afi proviUod wtirt citin, (ull boJy prolidUvn 
ClPlhino poor |o tnltnno tiguiilid 


t0tp03p4ll 






^ — - ... .. 


0. Employifli muil ramova prolicling clolhino when tsiving 
riOMiidd irif I «od «l thfl ind o| \tm diy plic«;lh« 

cioihlno in an imparviout oonlamar tor daoon* 
laminalion or diipoial 


tDlob3G4V 








to. Airaibailoi icr«p. wiiIb. debrti ind o[t\9t produoti 
contiinlno aibBiloi ntiiri muH bi labtlad ai tallowi; 
Caution . • 

Conliin* Aibailoa Fibsra ' ^ * ' 
Avoid Craaling Duit 
' Brulbino .Aibtatoi Duil May ^ * 

Cauii Strloui Bodily Harm - , 


iai 0.1001 




r ' 
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Lqarning Reaourca tf 2A t ' ' ' • 

Triifac and Manhole §ofoty 

Chaptar XV, Operation and MnlntiDnanco of Wnatowator Colloctilon 
ayotemai A Vield Study TralnlnB ProBrnm . 1976^ " ^ 

Konnoth D, Korrl and Johp.Drudyi Kd^tora ' «' \ 

•California Stuto Unlvoralty, Sacramento \ » 

Sacrumontoi CA 95819 A 

Chapter IV of 'thla publication written by George Frooland contalna 
detailed Informotlon on manhole, aafety. It la ,c|eplgned to be uned a 
aelf-atudy program by persona training for work in waatewater 
treatment ayatema. It provides uaaful Infonnatlon to supervisors who 
may have the, reapoi^alblllty of maintaining safety around manhole operations • 

The material dealing with manhole ^aaf^ty Includes the following: 

. 4.12 Manhole Safety. ..^f^4 / 

4. 13 Classiflcatloji and Description of Manhole Hazards! ! ! ! !vj ! i T! 4-14 ' 

4.131 Atmospheric Hazards. ........ ,£ 4-15 

4.132 Physical Injury. /N-!...,. / !..!4-l7 

4.133 Infections and Diseases. .. J. ...4-18 

4.134 Insects, Bugs and Rodents . 4-18 

4.135 Toxlcaiigs. , 4-19 

4 . 136 Drowning A. 4-19 

4.137 Summary .........]...'.. 4- 19 

4.14 Safety Equipment and Procedures for Manhole Entry [,.'. 4-20 

4.140 Self-contained Breathing Apparatus....... ........ 4-20 

4.141 Safety Harness with Lifeline .'4-20 

4.142 Portable Oxygen/Explosivlty Alarm Unit.., 4-21 

• 4.143 Ventilation Blower With Hose. 4-21 

4.144 Manhole Enclosure. .......... ..1 4-21 

4.145 Aluminum Ladders and Man Lifts ....'i.. 4-23 

4. 146 Ropes and Buckets. 4-23- 

4.147 Hard Hats. 4-23 

4. 148 Protective Clothing. 4-25 

4.149 Other Equipment ahd Procedures 4-25 

4. 15 Precautions for Manhole Entry. 4-26 

.4. 151 Immunizations. 4-26 , 

. 4. 152 Disinfectants. i. . . . . . . .' [\ ] [ 4-26 • 

4. 153 Health Conditions gf Workers. ..... ... . . . ... 4-27 

4. 154 Insecticide. ............ .1 '....4 ....4-27 

, 4. 155 Wash Down. 4-27. 

4.156 Required Topis, Materials and Equipment ............. . 4-28 

4.157 Equipment Test. 4-28 

4.158 Briefing......."................ 4-28 

4.16 Operations of Manhole Entry \ 4-29 

4.17 While Worker Is Down In the Manhole. 4-31 . 

4.18 Special Problems of Manhole Work. ,. 4-32 

4. 19 After Leaving Manhole. . . ' 4-i4 

. RESPONSIBILITY............ 4.35 

Additional Reading. , . , 4-35 



■n. ' ■ ■ * ■ . ^ , • 
y»;!3^ , UNmuscTioN ov manholes. ..i /r/»5 • 

V. A. 31 Objcict!}ivo Manijolo Inopaction '.«# .1.. A'-AS 

i ^ ' A f 32 8i)futyt ■. t ........ I I ...... M ••••*•••**•<*•■******•**■* * ■ • * ^""^^6 

,ii;'^/r,33 l5q«lpmont Uoquirod. ^ ^ * 

A,3A Monnowar.. * \ A-^/J 

h'^ A . 35 Procqduro. 

V»,36 Frequency pf Manhblo InapectloiiM. , Vi-SO 

\A,37 Sample Inapoctton Forma A-Sl 

^ ■ . i . r 

The orgftnl^atloni quality, ami nature of the material presenCod by 
Frooland lA'/fchown In the following oxtonaivo citation on manhole aafety 
(A. 12) and claaslf Icatlon and doacrlptlon pf manhole hazarda (A. 13). ' 

y-.l 

/V"*' A, 12 Manhole Safety 
'f\ . . 

Throughout thla manual special safety precautions regarding 
specific Jobs and procedures will be outlined. Everyone 
' . must' recognize and understand the, hazards encountered when 
• entering a collection system manhole. Although the following 
dlscus&lon Is brief, the collection system workers and their , 
. supervisors must become fully familiar with procedures- 

discussed and apply them every time someone enters a manhole. 

' - . . ■ '• . " * 

4.13 Clarification and Description of Manhole Hazards ' , . 

There are six major categories of hazarda a person may V 
encounter when entering a manhole. These hazards are_ 
discussed In order of known frequency of accidents and 
deaths to workers - atmospheric, physical Injury (slips, 
falls, falling objects, sharp objects, bumps and 
structural failures). Infection and disease. Insects and 
biting critters, toxic exposure, and drowning. 

. v;, -4.131 Atmospheric Hazards ' . 

Atmospheric hazards consist of three major types -explosive 
- or flammable, toxic atmospheres, and depletion or elimination 
^ * , of breathable oxygen. Do not allow unhealthy odors to 
^ distract your attention from the three major types of hazards 

• that could kill you. . . / 

. /V 1. Explosive or flammable atmospheres can develop at any 
time' in the collection system. Flammable gases or 
vapors may enter a sewer or manhole from a variety 
of legai, illegal or accidental sources. TheseV 
conditinns can be measured by the use of meters that 
4^;'r indicatll^the explosive or flammable limits of the 

atmospher^. * > • . 
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A. Me^ane B«H U pna of tH© proilufifcM pV wa«t:e 
(IqQPinpaaieiqn, This m eun be procluced [ 
fllnlont -Anywhere J.n A coUeotipn system. * / 
Hethftne le flleo tlm nwjor flflninmblo gaa ini ^ 
the natutal bah pApetl uader Htraeta by '• >' 
' uUliliy qgrnponlea, 'LeAka in theae plpoa ^ ^ 
will antu.rftta a apli arpuml a aewer pipa, 
anil aoopage will reault i^i thu aae untcvrlna 
tbo cQ,llQctlon ayatem and enclnnaoring . ■ 
workers In a nmnhoXo, * / 

^ '- ^ , • ' ' ' - ^ , ' ' ' 
* b. While tnotbnne and nflturnl ijaaoa are lighter^ 
than air, a oranll pprtlqn of, the gas will ' 
dlffuao or oacape from a manhole if there V 
Is natural ventilation, Propane, gaaollne, 
solvonta, and other explosive fuel gaaea may 
bo aa much aa^two-and-one-haif tlmea heavle^ 
than nlr and wlU tend to accumulate (If ^ 
there la not ventilation) In the pockets of . 
the lower portlona of a collection system to 
lorm explosive mixtures or to displace air. ' 

Toxic atmospheres (poisonous air)* In wastewater, collection 
systems or storm collection systems are most llkejrv to be 
from the presence of hydrogen sulfide (H2S), a gas 
produced by the decomposition of certain materials 
containing sulfur. Hydrogen sulfide gas qulclh-y mixes 
with air and goes wherever the air goes. If there Is 
no ventilation or air movement, H^S accumulatp's In the 
lower sections of a collection system. Hydrogen sulfide can 
be detected by the smell of rotten eggs or by the use of 
special test kits or Instruments- that measui;e; the conT:entratlon 
of H2S. Other toxic gasea that may be encountered Include 
chlorinated solvents and Industrial toxins (poisons) ^ depending 
on wastes discharged to the collection system. 

The amount, of breathable oicygen present In a manhole can be 
decreased or eliminated by, having the air mixed or replaced^ 

entry of another gas. Meters are available that 
BBBasure the concentration of oxygen In the air. 

. ' . : ". ■ : ' ■ ■ "i ^ . ' 

Do not work In confined spaces where the atmosphere contains 
less than 19.5% oxygen. Always ventilate tihe'manhole before 
entry and continuously during occupancy. Continuously test 
all levels of manhole for oxygen deficiencies and explosive 
and toxic conditions. / * 

Concentrations of oxygen In a confined space may exceed the 
level/In the air we normally breathe (21.9%) when pure oxygen 
(O2). Is used to prevent septic conditions and the production 
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of hj^dropn ^vil^iilei In the Wfl8tew»t^r (joU^o|:ion ayetem 
' (StJe'ohttpter 9| fleatlon S.6, llydiroft^n HuUitl© Control) • 
If the manhole U eontAnnqwely venfciUtetl ami the ony^ien 
luvel contimiQualy meaavimli no probleina alionld developi 
A hlHhor than normal level-. of oxygen won't hvirt you, hvit 
will in«rea«e th^ fire or exploalve haRarth 

^^jAv^3^ Phyalcal Injury ^ 

IMvi^aical Injury during manhole entry can occur from aoveral cauaea. 
Workera in rofltricted Hpacea with uneven footing often have poor 
halaneo ami decreaaod coordination. Tlie mauipulation of toola in * 
reatrictod opaceB often roaulta in aworker heiug in an awkward 
pouition wliich can cauae Htrnlnod muuclea or tendona, IjrulHoa or 
torn akin If the worker ia not careful. 

Ttio U80 of heavy laddera for manltolo entry and exit has been 
prohibited In many conununl ties after these ladders haVo been 
dropped by accident while o worker is in a manhole. The 
practice of having metal rungs installed in manhole walla olao 
has been discontinued by some agencies because the rungs or the 
concrete holding them waa %51ng eaten away and destroyed by the 
highly corrosive atmospheres of the collection system. Portablei 
lightweight, aluminum alloy ladders have proven sat;lsfactory., 

, *> ■ ■ 

Dropping tools to workers in a manhole and tossing the tools back 
out has caused many physical injuries. In order for^vorkers to see to 

• catch a tool being dropped, they must look upward and Into the 
brighter light, clausing temporary loss of visual capacity. In 
addition to this, dust and debris from the street , or manhole 
ring can fall Into your eyes, again causing vision problems as well, 
as possible eye Infection If you attempt to wipe your eyes with 
a hand or glove that has been exposed to the Wastewater environment. , 
Tools should be lowered Into and pulled out of manholes In a 
bucket or sling. Many collection system and treatment plant agencies 
use a truck winch to lower a worker and tools- Into a manhole. The 
roan lift (Fig. 4.5, page 4-24) has a. step, safety ptrap and snap, 

'and a frame to avoid scrapes. , . / ' | 

. The use of spectacles or safety goggles, In a manhole may be difficult 
because of. their capacity to fog. These glasse^ also can become 
smeared by moisture In a'manhole environment, thus resulting In * 
decreased vision capacity by the wearer. Proper ventilation will 
reduce fogging problems. If , a chipping gun or other tool Is being' - 
used to chip concrete or pipe, safety glasses or goggles must be .^^ 
worn. A helmet and clear face shield worn by motorcyclists may be 
better than safety goggles. 

When working In^ manhole, beware of sharp tobjects that can cut 
or pentrate your skin, and cause a serious Infection, Typical 
sharp objects Include razor blades, pins, hyppdermlc needles and 
broken pieces of glass and metal. / 

■ ^ ' '133 ' } . . ■ 
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Infmtiom ar« klmyu mmMlXy vvG^mt when yovi pnt^r « ^ 
. ^manhole. Kvery p«ra«ite, infi^etlon, vlnm aml\illnP8§ 

or ^ conimuaity ««n f^nd wp In th^ wftstewACer ppUia«t4on system. 
PevMona requlved tn enter iimnholes Are thus Automst;lflftl.ly\e«posed 
t« these Infections sudMlseases. l^^ptosplrosis mn be tv^nsniitted 
tP workers throu«h the urine mul feces of rats livlna In sowers. 
This (lise«se^as»ia«s fever, beetleohes, ns»ise«, nuiseulMr psins, 
vomifeiuK, snd thirst. Contsot your safety offiner or tloptor^ 
reasrtlinft iuoqvilfltions for typhoid, psrfl-typhold, polio end 
tetsnns. Vorsonni olesaliness 'ia your best inemis of proteotion, 
u possible, have t\ aQmmviml laundry service olesn your 
\iniforin ruther tlum wash your diotli«s «t homo with your fnmily 
isimdry. ' , 

A. 134 Innocto, nuga and Rodonta ' 

Insects, ^wbiio leas severe in dsnfler to workers thnn infeptions 
and diaeaaofl, can be a source of danger. The black widow and 

violin apldor are oxninplea of throats to your hoaithi Many 
bitea are aBaoclated. with, infect lona, for examples, rut bitea can 
GftUQo rnbloB nud motjquito bitOH can cause malaria. Following la » 
a liat of inaocta and buga which have bodn found In inanholea. 

Stinging Inaocto such aa waapa, umd daubora and beea 
Tlcka \ 
Fleas . A 

> Lice ^ ^ ^ 

MoaquXtoa 
Housefliea 
. Blof l±es 

Always Inspect a manhole for insects, bugs and rodents before' ' , 
entering, 

4.135 Toxicanl;8 

Expbsure to toxic acids, bases and other'hazardous Ifquid' or / 
solid chemicals that can be discharged into the wastewater 
-collection system by either accidental spills or deliberate action 'f' 
by industry or the public is always a potential health hazard. 
Proper boots and gloves are effective means of protection aRaitist 
these toxicants. V . 

■ \' '■. ^ ' ■ . y y : 

4.136 Drowning . .. 

With this trend towards larger regional wastewater treatment plants, 
intercepting sewers are beinj^ constructed that convey large fl,oW^; 
These large diameter sewers jfa'd flows increase the chances of a' ■ 
worker drowning from an accidental slip or fall Into the flowing 
wastewater* Watch your step at all times, especially when working 
. near or in large flows to avoid drowning. Wear lift jackets' V 
and use lifelines if necessary. • . . ; \ - / ' 



v.- 1 



,11/ 



X34 



ERIC 



<2Mn j)M ik>np mf^Xy whan tlm pmpf^r prnreanr^M «re follow^^tl, 
A , I A lately Jiautpi^at Mi iloie^^ iQi tenluU£-li\L£y ^ 
ThM iU0i^ps of ii(|ni|iinent ^in«prihtid halnw ftK« rwPOininMntl^tl fnv im^ wlt^n 

A,*l/»0 HMlf^ContrtLuoil Branch Mm AppttFtUns 

TIUh rtpp^iVrttUM iuinrtlHtM of i\ fnutt umHk r^MpU'ntov luul \\m^ to 

nlr Mupply* \my liu «upplNa eUhwr tvm i\ t«nk cnvvi«il on Urn 

v/orkwr'« ht^^k or fmn Uw^^v nylindarM pl«c«(l nt fl conv^nl^int 

UuuUUin «noSnot i^ntTlMtl avo\uul hy rim workur. ll««'wh^Jn v^uCllAfcton 

iM untihla to pnivld« « «uittihl« n^nospharu in,« nmnhoiti or confined 

»pnn»i 

A,lAl MiU'uty llavn«HH' with l,Lf«Unu 

Tilts ImcnuMM Hhoiad bo « pariwduitu typu whioh pravontH n limp 
body Crniu fnlllnK out of it. Tha itfolino uonnoGCtou Hhould 
attach at tho fdu)uldoru ho nu to avuipond « body in tho uptrinht 
poaltlon. TlitinH or doubiing ovov of a body can prwvont itH 
rapid raiiiovai through tho 2A inch- uianhoio opening, or xauau 
l^ijury to a portion wbllo boiag romovod in tho doubled ovor or 
tilted poflition. 

The barnuBH and lifeXlno may bo uood to lower a worker Into a 
confined apace • Whenever a worker ia underground (in a uianhole), 
someone muat bo topaldo holding the lifeline and obsorviug tho 
actions of the worker in tho harneaa. Do not tie tho above 
ground end of tl»e lifeline to any object that could be hit by a 
careless driver that could result In Injury to the worker in the 
harness. 

. 

A, 16 operations of Manhole Entry 

Tho mlnimurif'crew for a worker to enter a collection ayatem manhole is 
three workers: the worker who will go into the hole, the lifeline 
attendant and an assistant on the surface. The arrangement of the 
safety and other equipment is generally accomplished by the entire 
crew, however a support crew may be necessary to direct traffic and 
provide other needed assistance. 

1. The manhole safety enclosure is placed around the manhole if 



necessary. 





t9 for p^y^Pn rtefiat^ncy, ^^plpr+v^ «nti < 

(hy^lFPft^n auUU1#) 8^§§8. Teat for e?*plo«lv^ oilK|:ur^§ 

cover 

m4y proi)iu>0 *i|mrk m\\\ mm m «?<pt09ion. Aliso \h 
n^lpfva to feoow pomUUouM in the Mnliole before i*ny 

' if m ia«plo«|.vR aMiiOMph^rp ^lupov^f^il U\ ^.n^nhoiai > 
j^, tap^1i«i:0ly notify yoor sMp^rviMor 
e?*ploaiviJ POoJltion \\m \m\\ ^Hnmy^iti^A 

loiift^rliin, H^ijuttMt notif lortt tftn of poiiea amt 

ftlti tiMpfiVtnWUNi 

b» Do not runu)v« thw imnlmN tioy^t, ^ 

Viiiivoff 4ny rumvina wni^inMM in tim vialnUy 

, tumUl p^Msp « «p4vk» 
^1. Routii v^htPl^§ ^niunsl Hwnhol^ M«4iijjs tioueM^ flags 

,i*nti b«*rrieft(Jtt*i, 
tf, in^niaqt iipatvemn **ml. down^tr^flm inMnluilaM for 

exploslvtt fiundltiimw tt] il^t^vmin^ the lij^ttint 

f* Kovitfci trnfflo off tha wtreat: co ratloq« pomiUji^l 

fov enploHlon. 
H* Notify InilUHtvUt w**»*t0 lii«pii«torH ttiut wrtttt^w4c;«5r 

truntnmnt i>l«nt opiirrttorM* 
h. Attempt to loti^t** pounm of proliltt^m Hml m>rr«at 

Mltutttlon. ^ 
L CrtutlouMly v«nttliito Myst^m with « Irtr^e ]jIow*»v tu 
ttUmin^ttt wHploHivM kuuuril. Try ventlUtlna from 
« Maft«^upHtr«nm or (|«wntttr*Jinfl nwnholM In orUwr to 
k^op uorkurrt luul iHiulpiii«nt «way fvom 4i)<plofllv« 

|. Utt Hiirtr thuv« NOvlMpKlN^^^^ 1« tU« urtm. 

3. Novtsr UMO Imndu to. r^novo or r«pl«co t\m Imiuholo cover. Alwayn 
uiio manholo UftH approved by tbo wafety agtiucy that regulntGii 
your activities. 

. . . ' 

4. q«on manholba upstroam ami clownatronm from tba work avoa to 
tiRcouraRti natural ventilation of Bower. Cover open nmuholoa 
with grating and placo barricades around manholoa to warn 
traffic and podeatrlana. >- 

5. The aroa liiimodlatel,y around the manholo opening, Including 
the manhole ring and lid ledge, ahould bo cleaned and all 
lo09e debris removed. Sweep the area before removing the 
manhole fcovar and clean the ring ledge after the cover haa 
be^n removed. ^ 



6. The ventilation blower Is startied and the manhole atmosphere 
blown out prior to entry. The blower should be located i%r 
an area- unwind of the manhole and at least ten feet from 
the 'manhole opening. If the blower 'has a gas driven engine* 
the exhaust mUst be downwind from the manhole. Place the 
air intake to the blower from two to five .feet above the 
ground surface • depending on conditions (higher for dusty 
ground surfaces). Some agencies prefer to exhaust<*or pull ^ 
air from the downstream manhole if possible. 

7. Once the man going into the hole has donned "the safety 
harness and has the" lifeline attached » the other man on the . 
crew or. the foreman should check It for proper fit and 
attachment. 

8. ' Continue to use the alarm system to test for the presence 

of an oxygen deficiency and explosive g^ses in the manhole 
atmosphere the entire time the worker is In the manhole. 

While Worker Is Down In the Manhole 

1. The end of the lifelin^ must be held continuously by a crew 
member. This person shall perform no other function, but 
keep constant watch over the worker in the manhole. Tying 
the lifeline to prevent it from falling Into the manhole 

is poor practice, especially if it is tied to an object 
that could be struck by^^ passing vehicle and cause injury 
to the worker in the manhole. 

2. The safety enclosure wi.ll always contain one^ worker who holds 
the lifeline, observes the worker in the manhole, and calls 
for help if needed. Safety enclosures are not considered 
necessary by some agencies. 

The worker holding the lifeline should be careful to secure 
any obj-ects he has in his shirt or Jacket pockets so that they 
will not fall into the manhole when he bends over it. Also he 
must be careful not to accidently kick any tools or objects 
over the edge^f the manhole. 

3. As long as the worker is in the manhole, the worker holding 
the lifeline should carefully watch the worker and not 
didtract him. Always listen and respond to the needs and 
conditidn of the worker in the manhole. 

' ^ : r ■ ■ r 

a. If there a^e.. any indications of trouble such as ' 
jii^H^ual behavior or warning signals from the 
gas/oxygen alarm system, immediately bring the 
; worker up out of the manhole. 
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^ b# Whenever a worker Is In a manhole, continuously test 

the atmosphere for oxygen deficiency and for explosive 
and toxic '(hydrogen efulflde) gases. Proper ventilation 
generally will prevent any problems with the manhole 
atmosphere from developing except ^during a dump up 
sewer. If the flammay.e gas level Is within only 10 
percent of thie lower explosive limit (LEL)^ this Is an 
Indication that ventilation Is Ineffective. 

Each major section concludes with quest*lons the learner should be able 
to answer, such as the following. If he h^s really mastered the text 
material: 

/ 

1. List the hazards you may encounter" when' entering a manhole. 

2. What kinds of atmospheric hazards are encountered In manholes? 

3. What are some of the causes of physical Injuries In manholes? 
A. How can you protect yourself from diseases when working In a manhole? 

5. How can you protect yourself from Insects when working In a manhole? 

6. What kinds of preparations should be made before workers enter^ 
manhole? 

7. What are some of the health Conditions of workers that should be 
considered before entering a manhole? 

8. The briefing before manhole entering should discuss what topics? 

9. What Is the minimum size of a crew when someone enters a manhole? 

10. What should the worker at the manhole entrance.be doing while 
another worker Is In the manhole? 

11. What Is the minimum level of oxygen In air for safe breathing? 

12. What should a worker do after leaving a manhole? 
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SEOTON I ^ 

Safety: Jianagement . - Supervisor - Worker Responsibilities 



AVAIL 
DESC 



DESC NOTE 



ADSTRACT 



INST- NAME 

TITLE 
AVAIL 

DESC NOIE 
ADSTRACrr 

INST NAME 



ACCIDDnS MADE EASY - SAFETY AWAREl^ESS SERIES. 
NATIONAL SAFETY OXJNCIL, 444 NpRTIH MICHIGAN AVEWUE, CHICAGO, IL 
60611 ($250.00) ; 

♦ACCIDENT PREVDJTICN, AmUIDES, * AUDIOVISUAL .AI 
♦INDUSTRIAL SAFETY, INSTRUCTIONAL FII/IS, * 
SBCXWDARY EDUCATION, *SAFETY 

(NO. 147.28-9) 16MM, 13 MIN., COLOR; THREE 
(EW002805-EW002807) "SAFETY WAREWESS" SERIES 
VARIOUS EMPLOYEE ATTITUDES TOWARD SAFETY ARE 
RESULT OF A SERIES' OF RECENT ACCIDOnS THAT 
HAVE BEEN AVOIDED. DIRECTED 10 E31PL0YEES CCNCENTRA' 
ATTITUDES ABOUT SAFETY Hi. RELATION TO UffilR 
EMPLOYERS AND THE>1SELVES. 
NATiaM, SAFETY ODUNCIL 




♦f-II/lS, 
POST 

SET 

AS A 
SHOUID 
CN IHEIR 
IHEIR 



ACCIDENT PREVErmCN MANUAL EOR INDUSTRIAL OPERATION, Vffi ED. 
NATia^AL SAFETY COUNCIL, 444 NORM MICHIGAN AVENUE, CHICAOT, IL 
60611 ($40.00) . , 

♦accident PREVEima^, *lNDUSrRlAL SAFETY, INSTRUCTiaiAL 
MATERIAIS, *MAJJUALS, POST SECONDARY .EDUCATION, *SAFETY 
153^. (NO. 121.38-9) PHOOOS, ILLUSTRATIONS, CHARTS, GRAPHS 
AND TMLES 

UP-TO-DATE INDUSTRIAL SAFETY SOURCEBOOK DESIGNED TO PROVIDE YOU 
WI1H ALL THE ESSENTIAL INFORMATION NECESSARY TO CARRY OUT 
EFFICIENT ACCIDENT PREiVENTION. 
NATIONAL SAFETY ODUt^IL 



TITLE ACCIDENT PREVENTION MANUAL FOR TRAINING PROGRAMS. 

AUTHOR STRONG, M* S. 

PUB lATE 75 

AVAIL AMERICAN TECHNICAL SOCIETY, 848 EAST 581H STREETT, CHICAGO, IL 

60637 ($16.00) : 

DESC *ACCIDEWr PREVENTION, ^INSTRUCTION, * INSTRUCTIONAL MATERIALS, 

LAWS, RBGUIATIONS, *SAFETY v ^ ^ \ 

DESC NOTE 600P. (ISBN 0-8269-4517-1) 2ND ED.; ILLUSTRATION* 
ABSTRACT TWEOTY RBOOGrJIZED EXPERTS HAVE POOLED THEIR KNOWLEDGE TO 
. PRODUCE THIS MANUAL. FEDERAL REGULATIONS, OSHA, AND SAFETY 
PRACTICES HAVE UNEffa«X)RED THE NEED FOR IHIS BOOK; EVERY EFFORT 
WAS MADE TO MAKE IT OOMPLEITE. ^ 



TITLE ARTIFICIAL RESPIRATION. 

PUB DATE^ 73 ' ^ 

AVAIL / NATIONAL AUDIOVISUAL CETWER, REFERENCE SECTION, GENERAL 
SERVICES ADMlNISTRATiai, WASHINGTON, DC 20409 (PURCHASE PRICE: 
$52.25) 
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DESC *AUDI07ISUAL AIDS, *ACCIDE2Tr PREVEOTION, ARTIFICIAL 

RESPIRATION, FIIMS, * INSTRUCTIONAL FIIMS/ INSTRUCTIONAL 

MATERIAI5, POST SEXDONOUV EDUCATIW, *SAFEOT 
DESC tOTE (TITLE NO. 001994) (AGENCY NO. M-798) 16MM, 16 MIN., OPTICAL 

SOUND, COLOR. - 
ABSTRACT TEACHES TOE INDIVIDUAL HCW TO 'mKE CARE OF MANY OF HIS MEDICAID 

AT© HEALTO NEEDS IN TIME OF DISASTER WHEN MEDICAL ASSISTANCE 

MIGHT IVr BE READILY AVAILABLE. 
INST NAME UTS. DEPARHMENT OF HEALTO, EDUCATION AND WELFARE. 

TITU: ATTIIUDES AND EMOTIONS. . 

AVAIt NATIONAL SAFETY COUNCIL, 444 NORTO MICHIGAN AVEI^UE, CHICAGO, IL 

60611 ($46.80) 

DESC - *ACCIDDTr PREVENTION, *ATTI1ljDES, EMOTTIGNS, * INDUSTRIAL SAFETY, 

INSTRUCTIONAL MATERIALS, POST SECONDARY EDUCATION, *SAFETY, 
SLIDES, VISUAL AIDS 

DESC NOriE (NO. 279.95-9) 30 (2X2) SLIDES, COLOR, SCRIPT 

ABSTRACT DISCUSSES TOESE IN RELATIONSkiP TO ACCICSNTS. 

INST NAME NATIONAL SAFETY COUNCIL. 



TITI£ CONSIDERATIONS FOR PREPARATION OP OPERATION AND MAINTENANCE 

MANUAI^. ' - 

AITIHOR GREET!, R. L., AND OTOERS . 

PUB DATE 73 

AVAIL SUPERINTENDENT OF DOCUMENTS, GOVERNMENT PRINTING OFFICE, 

WASHINOTOt!, DC 20402 ($3.10) 

ftSSC . *COMMUNICATICN SKILLS, BQUIPMEXJT MAINTENANCE, * FACILITIES, 

• lABORATORY TESTItW, *MANUALS, PERMITS,. PERSONNEL, *PUMPING 
STATIONS, SAFETY, STANDARDS, *TRAINING MANUAI£, UTILITIES, 
WASTE DISPOSAL, *WASTEWATER TREATMENT, WATER POLLtTTION OOTTRDL 

DESC NOTE 239P. 

ABSTRACT TOIS D0aJJ4ENT PROVIDES CONSIDERATIONS FOR TOE PREPARATIOT OF 
. . * MUNICIPAL WATER TREAIMEtTT PLANT OPERATION AND MAINTENANCE 
* MANUALS. ODPIC AREAS INCLUDE, (1) PERMITS AND STANDARDS, (2) 

SLUDGE HANDLING, (3)* PERSONNEL, (4) LABORATORY TESTING, (5) 
^SAFETY,' (6) EMERGENCY OPERATIONS, AND (7) OTOER OTILITlES. 
DETTAILED DISCUSSIONS ON TOE TYPE "OP MANUAL ARE POUND IN * EACH 
. SECTION. A SUGGESTED MANUAL OUTLINE IS INCLUMD FOR 'iMMMENT 
PIAOTS AND FOR PUMPIN3 STATIONS AND PIPELINES. 

TITLE EVERYBODY'S DIFFERENT* - HUMAI! FACTORS IN SAFETY SERIES. 

AVAIL NATIONAL SAFETY OOUNCIL, 444 NdRTO MICHIGAN AVENUE, CHICAGO, IL 

60611 ($185.00) 

DESC *ACCIDENT PREVENTION, *ATmUDES, AUDIOVISUAL AIDS, *FimS, 

♦INDUSTRIAL SAFETY, INSTRUCTIONAL FILMS, .*MANAGEMENT, POST 
SECONDARY EDUCATION, *SAFETY ' 

DESC NOTE (NO. 142.17-9) 16MM, 10 MIN. / COLOR; EpUR-FIIM SET 
(EW002788-EW002791) "HUMAN FACTORS IN SAFETY" SERIES 
. ABSTRACT - DEAIfi WITO THE HUMAN ELEMENT IN ACCIDENT PREVENTION: ^ HOW TOE 
BEHAVIOR OF PEOPLE WITO CTOER PEOPLE CAN BE FACTORS IN CAUSING 
OR AVOIDING ACCIDENTS; HOW PEOPLE DIFFER, PHYSICALLY AND 
EWOnONALLY; AND HOW THESE DIFFERENCES MAY AFFECT SAFETY 
PERFORMANCES. ' 

INST NAME NATIONAL SAFETY QOUtCIL.. 



AVAIL 

s 

DESC 



DESC MOTE 
ABSTRACT 



INST NftME 



J(B TRAINIIX3 JOGGER. - 
riATIONAL SAFEIY (XXINCIIi, 444 NORIH MICHIGAN AVQWELr CHICAGO, IL 
60611 ($1.20) 

♦ACCIDENT PREVEimON, * * INDUSTRIAL SAFETY, ♦iNSTRUCnW, 
INSTRUCTIONAL MATERIAI5, POST SECONDARY EDUCATION, *SAFETY, 
♦TEACHING TECHNIQUES ^ 
20P. (NO. 193.21-9) MINIMUM ORDER OF 10 

A SAFETY INSTRUCTOR'S GUIDE COMBINING OHE TEStHD MHIW0D6 .0F JOB 
SAFETY ANALYSIS AND\i0Q INSTRUCTION miNING TO PRODUCE SOUND, 
LOGICAL PROCEDURES FOR TEACHING SAFETY.- 
NATia^AL SAFETY OOUIOL. 



TITLE 
PUD DATE 
AVAIL 



DESC 



DESC NOTE 
ABSTRACT 



INOT IWIE 

TITLE 
PUB EATE 
AVAIL 



DESC 



vDESCNOTE 
■^ABSTRACT ^ 



MAN AND HIS HABITS. 
69 

NATIONAL AUDIOVISUAL CENTER; 'REFERENCE SECTION; CTI^ERAL 
SERVICES ACMINISTRATION, WASHINGTON, DC 20409 (PURCHASE PRICE: 
$75.50) 

*ACCIMNT PREVETfnON, *AqDIOVISUAL AIDS, * FI IMS, * INSTRUCTIONAL 
Fir/lS, *INSTRaCTlONAL MATERIALS, *POST SECONDARY EDUCATiaJ, 
♦SAFETY - 
(TITf£ NO. 003532). 16MM, 13 MIN., OPTICAL SOUND, COLOR. 
SHOWS HOW MAN'S HABITS MAY ENDANGER HIS SAFETY BY BECOMING 
ROTTINE WHEH CARRIED^ OVER TO HIS WORK. BY VISUAL EXAMPLES, 1HE 
. WORKER IS SHOWN HOW TO ACQUIRE SAFE WORK HABITS BY PRACTICING 
SAFETY AT HOME AND CN THE JOB.. 
U.S." BVREAU OP MINES. 

MANS SHORTCOMINGS. ' " 

69 

NATIONAL AUDIOVISUAL CENTER, . REFERENCE SECTION, GEtJERAL 
SERVICES ADMINISTRATION, mSHINGTON, DC 20409 (PURCHASE PRICE: 

$75.50) i 
♦ACCIDENT PREVEimON, AUDIOVISUAL AIDS, *Fir/lS, * INSTRUCTIONAL 

fii/1s, * instructional materials, *post secondary education, 
♦safety,' *;k>rker attitode 

(o^fle w. 003^533) 16mm, 13 min., optical sound, color, 
.oy^matically enacted scenes akw how man's personality quirks, 
•may endanger his and other workers' safety. suggestions are 

pIVEN 10>\V0ID OR piANGE THIS MET/TAL AITIIUM: AND PREVENT THESE 
NONSENSIBU: ACTIONS. 



INST NAME U.S. BUREAU OF MINES. 



TITLE 
PUB DATE 
AVAIL 



DESC 



DESC NOTE 
ABSTRACT 



INST NAME 



MOnVATICN: A MEANS TO ACCIDENT PREVENTION. 
69 

NATIONAL AUDIOVISUAL CENTER, REFERENCE SECTION. GENERAL- 
SERVICES ACMINISTRATIC3tJ, WASHINOTON, DC 20409 (PURCHASE PRICE: 

$63.75) ' . ' 

♦ACCIDENT PREVENTION, AUDIOVISUAL AIDS, *FirMS, * INSTRUCTIONAL 
Flim, * INSTRUCTIONAL MATERIALS, *POST SECONDARY EDUCATION, 
♦SAFETY, *WORKER ATTITOCSI . 

.(TITLE NO. 003585) 16MM, li MIN., OPTICAL SOUND, COLOR. 
SHOWS *HOW PROPER MOTIVATION PREVENTS ACCIDEJTTS AT HOME AND ON 
OHE JOB. THE REASONS TOAT MOTIVATE TOE STAFF ARE PF(ESENTED IN A 
VISUALLY INTERESTING MANNER* 
U.S. BUREAU OF MINES. , 



ABSTRACT , 



• IIEW jhPipra; SAFm - ENGLISH. ' 

, E. 1ft DUEOtn« 03 .NEMOURS & COMPAI^, UK., EDUCATION & APPLIED 
jPBCm^mSX^^DlVlS DRANDWINE BUXS.^ WimiNOrON, DE 19898 

" *hC£imfr'' PREVEUnCN, ♦industrial SAFOT^, *INDUSTBy , 
; *irSTOyCriCNAL MATERIALS, *POST SBOONDARy EDUCATICN, *SAFETY 
' 12Pi'' OpURSiS NO. 500 V 
THE OBJBCTiyE OF THIS TRAINING IS TO IMPROVE SAFETY PERFORMANCE 
BY EST^LISHING with NEW EMPLOYEES A UNIFOFM UNDERSTWTOING OF 
SAFETY POLICIES. 
. E.'i. Oui^ni IE NEMOURS 

/ OPERATJCN MAINTEJWICE OP WASTEWATER OOLLECTICN SYSTQIS: A 
' FIELD rSIUDY TOVINING^ PROGRAM 

■76 : C > • . ■ ' ■ : ' 

« ,EEPARJMEOT OP dVlCc, ENGINEERING, CALIFORNIA. SIVVTE UNIVERSITY AT 
SACRAMEWro, eOOOi JAY STREET, SACRAMENTO, CA 95819 ($30.00) 
EXXJIPMEN^v . \*INSTl?UCriONAL MATERIALS, *INSTRUMENEATION, 
. «. *M/^piriENAriC^, ^*0P£3?^ . *POST SBOONDARY 

\0' .'' , mJCATICN, *PIJWPS; REOQRDS, SAFETY, TROUBLESHOOTING, WASTE 
' " y " ^ blStoSAL, n^ASTEWATte TRE^ 

DESC NOTE' > 171^P. 1^3 00 V . SLIDES, ^REVl ANNUALLY, ALSO AVAILABI£ ON ERIC 

■"^ ^l MICHOFldffi 50150007 ^ ^ 
ABSTRACT r^ WRITTEjjrBY; EXPEraElK:ED,C^ SYSTEM WORKERS (MAINTEKANCE 

, ,\ / \MEW)^ra:WE Ifte SYSTEMS WORKERS 

:/ .r V WITO. THE 'OfJFOIWA'^ TO KNOW TO OPERATE AND MAINTAIN 

*, - '^TOEIR. OOIjJteTICN SYOTte' AS SAFELY AND AS EFFICIENTLY AS 
' /' ; IOSSIBLB./T^PICS^1^^ INCLUDE JOB SYSTEM, REVIEW OF PLANS 
^ C f^ SPECS,, INSPEX^noy/ TE^flNG, TELEVISING SEWERS, BA^ HIGH 
V 'VELOCilY CLEANERS, SCOOTERS, KIOES, RDDDING, BUCKETS, REPAIRS, 

/ 'LIFT ST^Tiap, MAIinENANCE:r REO^ 



INST NOTE 

TITtfi; 

PIB EATE 
AVAIL ; ■ . 

DESC 



TITII: . 
AVAIL^ 

"> 

DESC , 



PEOPli: ARE, Ali ALIKE - HIJMAN FACbORS IN SAFETY SERIES. 
NATIONAL SAFBTYVOqjJNCIL, 444 *NQFOT MICHIGAN AVENUE, CHICAGO, IL 



60611 ($185iOQ) 
- *ACCII3ENT PREVffltoCljV. *ATri:' 




AUDIOVISUAL MDS, EMOTIONS, 
TONAL FII/IS, *MANAGEMENT, 



DESC tKXTE 



ABSTRACT 



IN9T NAME 

■<!.,v. 

TITI£ V, ' 

Jmsc i 



DESC IKM 



SET 



RESPONSE^, 
NATIONAL 



*FIIMS, .*lfJliUarRlAL?SAFEfY, 
FOOT* SEQOetoARY, mkhTim , " *, 

^NO. f42.1^9): Tl^, 10- MIM., COLOR; FOUR-FIIM 
(EW002788-EWb02791)'^rjftilAN FACTORS .Ha SAFETY", SERIES. 
DEAtfi WlTH i!m J^dmt BimE^ m ACCIDENT PREVENTION. HOW THE 
KHAViOR C^^^PLm«TH aiHBR*^P&)PLE CAN BE FACTORS IN CAUSING 
OR ' AVOipiNGl ACCIDENTS. . CSfSCUSSES THE EMOnO^AL ' N0SDS, 
CTERISTICS THAT EVERYONE HAS IN COMMON. / 
OOU^IL'-'' -^^ ^ C 

PLW* FOR PREVENTION ^ SAFETY MANAGEMENT SERIES. 

TtolCNAL SfiFETY QpUNCIL, 444 KORTH MICHIGM^ AVENUE, CHICAGO, IL 

60611 ($^l55:oa) ^ • ' 

♦KCCIMOT. PREVENriCN,.YA^^^ AUDIOVISUAL AIDS, 

JFIIMS, ^*lNDUarRtAL SAFETY^ 'INSTRUCTIONAL FIIMS,^ *MANAGEMENr, 
^ POST SBOONDARY EDUCATICN ,t.*SAFETY 

(NO. /148.12^9) ./IQ^, lO.'.MIN., COLOR; EIGHT FIIM SET 

SAEteTY MANAGEMENT" SERIES 




.{EW002796^-EM00i8O3)> . :. "£ 



ABSTRACT 
HCTHAME 



TECHNIQUES OF GOOD ACCIDEWT REPORTING. 
NATIONAL SAFETY COUNCIL 



TITI£ PLAN YOUR TALKS - - CCMMUNICATING iSAFETY SERIES. 

AVAIL NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL 

r 60611 . 

DESC *ACCIDENT PREVENTION, AUDIOVISUAL AIDS, OOMMUNICATICNS, *Fir/1S, 

* INDUSTRIAL SAFETY, INSTRUCTIONAL PIIWS, -.*MANAGEMENT, POSTi 

SBCONEARY EDUCATION, *SAFETY • ; 

DESC NOTE 161^, 10 MiFI., COLOR; THREE FIIM SET "COMMUNICATING SAFETY/ 

SERIES NO. 147.20-9; PRICE: $540.00 PER SET; SEE EW002785 AND 

EW002787 

ABSTRACT TEACHES SUPERVISORY PERSONNEL HOW TO BRIDGE THE GAP OP POOR 
. OOMMUNICATICN AND REALL^^^ INSPIRE IMPROVED SAFETY PERFORMANCE 
FROM THEIR SUBORDINATES. DISCUS&ES DEVICES FOR TURNING ANY 
EmXIOTER INTO AN OPPORTONITY FOR A SAFETY TALK. . 



TITI£ PLAf^^ING FOR SAFETY - INTRODUCTORY UNIT (COURSE). 

AVAIL E.I. DUPOOT EE NEMOURS & COMPANY, INC. EDUCATION & APPLIED 

TECHNOLOGY DIVISION, BRANDXWINE BLDG. WILMINGTON, DE 19898 

($1.90) 

DESC *ACCIDENr PREVENTION, *INDUSTRY, * INSTRUCTIONAL MATERIALS, 

*POST SECONDARY EDUCATiaJ, *SAFETY 
DESC NOTE 32P. COURSE NO. 553 

ABSTRACT TRAINEE WILL IMNTIFY THE STEPS IN AN ORGANIZED APPROACH' TO 
SAFEHY PLANNING ON HIS JOB AS HE GETS REAEV FCB THE JOB, AND 
PUTS AWAY WHEN THE JOB IS —FINISHED. EACH EMPLQYE;E VJILL 
DEMONSTRATE ON THE JOB 'HOW HE IS USING "PLANNING FOR SAFETY." 

INST NAME E.I. DUPaiT DE NEMOURS & COMPANY, IfJC. 

TITLE PLANNING FOR SAFETY - INTRODUCTORY UNIT (LEADER'S GUIDE). 

AVAIL E.I. DUPONT DE NEMOURS & COMPANY, INC., EDUCATION & APPLIED 

TECHNOLOGY DIVISION, BRANDYWINE BLDG. WllMlNCJPON, DE 19898 

($1.90) 

DESC * INDUSTRY, * INSTRUCTIONAL MATERIALS, *POST SBOOItoARY E3XJCATI0N, 

♦SAFETY, ACCIDEOT PREVENTION, TEACHING GUIDES 

DESC NOTE- 20P. (»DER NO. 552 ^ . 

ABSTRACT TRAINEE WILL IDENTIFY THE STEPS IN AN ORGANIZED APPROACH TO 
SAFETY PLANNING ON HIS JOB AS HE GETTS READY FOR THE JOB, DOES 
THE JOB, AND PUTS AWAY WHEN THE JOB IS FINISHED.. EACH EMPLOYEE 
WILL* CEMCNSTRATE ON THE JOB HOW' HE IS USING "PLANNING FOR 
SAFETY". 

INST NAME E.I. DEPONT DE NEMOURS & COMPANY,* INC. 



TITLE RUN THE TEAM - SAFETY MANAGEIIEOT SERIES. 

AVAIL NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL 

60611 ($155.00) ' . . 

DESC *ACCIDENr PREVENTION^ *FIEWS, ^INDUSTRIAL SAFETY, *MANAGEMEOT/ 

♦SAFETY, *SUPERVISION, AUDIOVISUAL AIDS, INSTRUCTIONAL FIIWS,. 
POST SECONDARY EDUCATION . 

DESC NOTE (NO. 148.11-9) 16MM, COLOR, 10 MIN. EIGHT FIUl SET (EW002756 - 
* E«D02803) "SAFETY MANAGEMENT" SERIES 
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ABSTRACT BASIC FlMTTrON OP THE BIOREMAN IN SAFETY. PROVIDES THE EOREmi 
AND SUPERVISORS WITH TRAINING IN BASIC AREAS " OF ACCIDENT 
PREVEOTION. TOE FIIM FOLLOWS A SAFETY DIRECTOR AND SUPERVISOR 
WHO ARE PIANNING A COURSE IN THE - FUNDAMENTAIS OF ACCIDENT 
PREVEimON. MOCK-UPS AND CEWONSTRATIONS ARE USED TO ILLUSTRATE 
MAJOn POINTS. 

nST NAME NATIONAL SAFETY aWOL 



TITLE 
PUB 'DATE 
AVAIL 



DESC 

DESC note!:; 
ABSTRACT I 

•I 

INST NAMB^> 



• I 

TITLE m 
AVAIL f 



S-1K>-P REFRESHER OOURSE. 
68 

E.I. EUPONT DE NEMOURS & COMPANY, INC./ EDUCATION & APPLIED 
TEQINOLOSY DIVISION,* BRANDYWINE BLDG., WimiNQTON, DE 19898 

($1.90) • . . r\ ^ 

ACCIDENT PREVEimON, *INDUSrRy, *INaroUCTIONAL MATERIALS, *FOST 
SBOONDARy EIXXMICN, *REFRESHER COURSES, *SAFETy, *SUPERVISORS 
20P. OOURSE NO. 525 

REFR^HER OOURSE POR SUPERVISORY PERSONNEL CONCERNED WITO 
SAFETY. 

E.I. DUPOWT DE NEMOURS & COMPANY, INC. 



SAFETY ATTiaUDES 
' mTia^AL SAFETY COUNCIL, 444 NOpiH MICHIGAN AVENUE, CHICAGO, IL 
^0611 ($115.00) ' ^ 

fACCIDEOT PREVEWnON, ♦ATTITUDES, *AUDIOVlSaAL AIDS; *FimS-, 
i^INDUSTRIAL SAFETY, INSTRUCTIONAL FIIWS, POST SECONDARY 
lEDUCATION, *SAFETY 

|nO. 171.11-9) 16MM, lOMIN., COLOR . 
feRAPHICALLY ILLUSTRATES HCW ATTIOUDES CAN CAUSE OR PREVENT 

7\cciDEr/rs. . 

INST NAMBi NATIONAL SAFETY COWKIIL. ^ 



DESC M 

■ ^ 

DESC NOTEJ? 
ABSTRACT i 



TITLE ' 
AVAIL 

DEiSC ' 



DESC NOTES 
ABSTRACT [' 

INST llRMEf 

AVAir|.;? 



DESci' >i 



DESC:^JOTE[| 
ABSTF}ACr' // 
ll^T\W^ , ■ 

TITLi^ : , ' I 
PUB DATE r 



SAFETY ATTIOUDES. 

NATIONAL SAFETY OpUtOL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL 
60611 ($46.80) " ^ 

*ACCIDEm» PREVENTiaj, *ATTiaUDES, * INDUSTRIAL SAFETY, 
INSTRUCTiaiAL MATCRIAIfi, POST SECONDARY EDUCATION, *SAFETY, 
SLIDES, VISUAL AIDS " 

(NO. 176.01-9) 30 (2X2) SLIDES, COLOR, SCRIPT 

DESCRIBES THE CAUSES ^D EFFECTS OF UNSAFE ATTITUDES AND TELLS 
HOW TO CHANGE THEM. 
NATIONAL SAFETY qoUIOL. 

SAFE PRACTICE SERIES CARDS. ^ ^ 

E.I. DUPCMT DE NEMOURS & COMPANY, INC. ? EDUCATION & APPLIED 

TECHNOI/KY DIVISICN, BRANDVWINE BISg. , WIIMINGTON, . DE 19898 

($1.90) 

*ACCIDEOT PREVENTION, *INDUSTRY, *INSTRUCTIONAL MATERIALS, 

*OPERATIONS, *POST SECONDARY EDUCATION, *SAFETY 

QRM:R NO. 590 

REMINDER CARpS FOR SAFETY. 

E.I. DUPOWT DE NEMOURS & COMPANY/ INC. 

SAFETY PRACTICE FOR WATER UTILITIES. 
71 



15A 



2:iATICN, 6666 WEST QUINCY AVE. , 



AVAIL AMERICAN WVTER WC^S ASSOGfl 

DENVER,^ 80235 ($8.00) 

DESC *ACCIDEirr PREVENTIOH, * INSTRUCTIONAL. 

' OPERATIONS (WATER), *POST SEOONDARY 

• , UTILITIES, *WATER 1^ 

DESC NOTE 128P. PAPER BOUND, MANUAL NO. 30003 (M3) ' 

ABSTRACT A MANUAL COVERING ALL ASPECTS OF EMPLOYEE ACCIDENT PREVEimCN. 

INST NAME AMERICAN WATER WORKS ASSOCIATION. 



MATERIATS, 
• EDUCATION, 



*MANUAI£, 
♦^ETTi',' 



TITL£ 
AVAIL 



DESC 

DESC NOTE 
ABSTRACT 
INST NAME 

TITI£" 
AVAIL 



DESC 



DESC NOTE 
ABSTRACT 
INST NAME 

TITLE 
PUB NO 
AVAILx . : 

DESC . 



DESC NO 
ABSTRACT 



TITLE 
AVAIL 

DESC 



DESC NO. 



SAFETY PRINCIPLES - lOTRODUCTORY UNIT 1 (COURSE). 

E.l/ DUPONT EE NEMOURS COMPANY, INC. , , EDUCATION & APPLIED 

TECHNOLOGY DIVISION, DRANDYWINE BLDG., WimiNGTON, DE 19898 

($1.90) 

ACCIDEl/T PREVENTION, *INDUSTRY, INSTRUCTIONAL MATERIALS, *POST 
SECONDARY EDUCATION, *SAFETY, *SELF PACED INSTRUCTION 
COURSE NO. 551 

INSTRUCTIONAL MATERIAL FOR A COURSE IN SAFETY. 
E.I. DUPONT EE NEmJRS & COMPANY, INC. 

SAFETY PRINCIPLES - IimODUCTORY UNIT 1 (LEADER'S GUIDE). 
E.I. DUPONT EE NEMOURS & COMPANY, INC., EDUCATION & APPLIED 
TECHNOLOGY DlVISIOri, BRANDYWINE BLDG., WIIMINCTTON, DE 19898 
($1.90) . \ 

ACCIDEOT PREVEOTICN, *INDUSTRY, * INSTRUCTIONAL MATERIATS, *POST 
SECONDARY EDUCATION, *gAFETy, SELF PACED INSTRUCTION, *TEACHING 
GUIDES :, . ' c 

ORDER NO. 550 

GUIDE FO^ INSTRUCTED TEACHING SAFETY PROGRAMS. 
E.I. DUPONT EE NEMOURS & COMPANY, INC. 

SAFETY PROGRAM GUIDE. 

:-:69':"': 

WATER POLLUTIW CONTROL FEDERATiai, 2626 PENNSYLVANIA AVE., NW, 
.WASHINGTON, DC 20037 ($16.50) ' 

♦ACCIDENT PREVEimON, *AUDIOVISUAL AIDS, EQUIPMENT (PLANT)', 
^ ^INDUSTRIAL SAFETY, * INSTRUCTIONAL MATERIALS, POST SECONDARY 
EDUCATION, RECORDS, *SAFETY, *SLIDES ^ 

20 MIN. TAPE, 39 SLIDES, AND SCRIPT, AVAILABU) ON LOAN FROM 
NIOTC, 26 W OT CLAIR, CINCINNATI, OH 45268 - 
A GUICE FOR ESTABLISHING AN EFFECTIVE SAFETY PI^GRffT INCLUDING 
THE ROLE- a? MANAGEMENT, ORGANIZATION REQUIRED, REOOREHKEEPING, 
ACCIDENT INVESTIGATION AND EVALUATION PROCEDURES, CAUSES OF 
ACCIDENTS, PROTECTIVE BQUIPMEirT REQUIRED, ESTABLISHING SAFETY 
RULES AND PROCEDURES, ELEMENTS OF EMPLOYEE TRAINING PROGRAMS 
AND SUQGESTIC3NS FOR MOTIVATING EMPLOYEES. 

SELL SAFETY - SAFETY MANAGEMENT SERIES. 

NATIONAL SAFETY COUNCIL, 444 tWRIH MICHIGAN AVENUE, CHICAGO, IL 
60611 ($155.00) 

*ACCIDEOT PREVENTION, AUDIOVISUAL . AIDS, *COMMUNICATIONS, 
♦FIIMS, *INDUSTRIAL SAFETY, INSlTOCTIONAL PIIMS, *MANAGEMENr, 
POST SECONDARY EDUCATION, *SAFETY ^ 
(IK). 148.18-9) 16 MM, 10 MIN., COLOR; EIGHT FIIM" SET 
(EW002796-EW002803) "SAFETY MANAGEMENT" SERIES 



ABSTRACT 
war NAME 



SAFETY IHRDUGH GOOD CXJMMUNICATION. 
NATiptJAL SAFETY COUNCIL. 



TITEJB 
AVAIL 

DB5C 

DESG NO 
ABSTRACT 



INST NAME 



SHORT COURSE IN FIRST AID. 

IHE lANSFORD PUBLISHING CO. , DEPT. B, P.O. BOX 8711, SAN JOSE, 
CA 95155 ($89.95) 

♦FIRST AID, *INSTRUCTiaiAL MATERIAI^, *POST SBOONDARY 
education; *SAFETy, *TRANSPARENCIES, *VISUAL AIDS 
ORDER NO. W113; 15 TRANSPARENCIES 

BASIC FIRST Aip KNOWLEDGE PRESENTED, INCLUDES: WHAT TO DO IF 
BREA1HING STOPS, MOUra-TO-MOOTH RESUSCITATIONS, ARTIFICJ^iL 
RESPIRATION, BLEEDING CHARACTERISTICS, HOW TO STOP BLEEDING, 
SHOCK, WOUNDS, BURNS AND SCALDS, FRACTURES, AND (OTER PROBLEMS. 
TOB LANSPORD PUBLISHING CO. 



TITLE 

NJJWR 

AVAIL 

DESC 



DESC NOTE 
ABSTRACT 



TITLE 
AVAIL 



DESC 



DESC NOTE 
ABSTRACT 



IICT NAME 



SUPEI^VISORS .GUIEE TO HUMAN RELATIONS. 
HANNAFORD, . lE. S. 

NAttONAL S/yFETY COUNCIL, 444 NORIH MICHIGAN AVEHJE, CHICAGO, IL 
60611 .{$10.-20) 

♦ACCIDEXsTT PREVENTION, ♦ATTITUDES, COMMUNICATIONS, *INDUSTRIAL 
SAFETYr ' INSTRUCTIONAL MATERIALS, . MANAGEMENT, POST SECONDARY 
education; *SAFETY, *SUPERVISI0N . 
3S2P. (NO. 151.09-9) . 

DEALS WIIH TOE HUMAN ELEMENTS • OP SAFETY SUPERVISION AND 
COMMUNICATIONS. PROVIDES PRACTICAL INFORMATION FOR SUPERVISORS 
AND MIDDI£ MANAGEMENT PERSONNEL. CONTAINS ACTUAL CASE 
HISTOraiES.:- . ^ 

SUPEi^^ibRS^^SAFEl^ 

^lATIa^A^i SA^^ Chicago, il 

60611 ($15.00) . . 

♦ACCIDENT i: preventions' ^: ^ *INDUSTRIAL SAFETY, 

INSTRUCTiafe^MAl^^ POST SECONDARY EDUCATION, 

♦SAFETY, *SUPERVISICN ' 
352P. (NO. 151.01-9) 

SHOWS SUPERVISORS HOW SAFETY REIATES .tS BM^ SATISFACTIW, 
MORALE, AND HEALTH. ALSO COVERS JOB; ' l^ 

HOUSEKEEPING, AND LOSS OCNTROL. - " ] 

NATIONAL SAFETY COUNCIL. ^ 



TITLE 

PUB 

AVAIL 

DESC 



DESC NOTE 
ABSTRACT 



INST NAME 



SUPERVISOR'S SAFETY OBSERVATION HANDBOOK. ( f ■ v 

.73 ■ ■ ' ■ ■ 

NATIONAL SAFETY' OOUNCIL, 425 NORM MICHIGAN AVE. , CHICAGO,' ILv 
60611 

♦accident PREVENTION, EQUIPMENT. UTILIZATION, EMERGENCY 
PROGRAMS, * INSTRUCTIONAL MATERIALS, JOB SKILLS, *MANAGEWENT, 
OSHA, POST SECONDARY EDUCATiai, *SAFETY, . *STANnARDS, 
♦SUPERVISION, *WORK EWVIRDNMENT 
19P. 

OTIS HANDBOOK' HIGHLIGHTS THE AREAS THAT SHOUUD BE PART OF TOE 
SAFETY OBSERVnON PLAN OF PLANT SUPERVISORS. TOPIC AREAS 
DISCUSSED INCLUDEr OBSERVATION OF WORK PRACTICES; HOUSEKEEPING; 
LIGHTING; MATERIALS HANDLING; MACHINES AND EQU IPMENT; 
PRDTECITVE EQUIPMENT; AND . EMERGENCY PLANS. A SUGGESTED Bl^DAY 
SAFETY OBSERVATION PLAN IS INCLUDED. v 
NATIONAL SAFETY COUNCIL. 
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TITLE 
AVAIL 

DESC 




'J^ : :^U5V NAME 

■ ■ TITLE 
• A^^L 



DEIC 

DESC NOTE 
TITLii'' 



fl6MMA 10 MIWVrOOlJOR) THREE 
SEWES NO. 1^7'.20-.9/, f^IJICE: $ 



TAU IT'UP^.aWMUNICATING^^S^ . . 

• tjAT?ON^^SAEETy. .O^^ AVEKUEr CHICAGO, IL 

. -/r" . . . - ■ 

; .*ACCIDEOT"PREVEimON, COMMUNICATIONS, *FIIM5, 

^*INDUSTOIAL SAFETJf, INSTRUCTIONAL FII/IS, *MANAGEMEOT, POST 
;^SBOONByj^ £ixj®\;rioNV *SAmY 

>IIM^ET "COMMUNICATING SAFETY" 
l^fOCTpER SET. SEE BttOOTIBS . AND 

EW002787 

TEACHES SUPERVISORJf PERSONNEL HOW TD BRIDGE IHE (SaP OF POOR 
OOMMUNICATldN. AND REALLY INSPIRE IMPROVED SAFElY ^ip^RMANCE 
FROM THEIR .^SUBORDINATES. EXPLORES METHODS OF " 
SAFBIY COMMITMENT TD EMPLOYEES. '^^'^ 
NATIONAL ''SAFETY COUNCIL. * 



TEAGHIN3 SAFETY CN THE JOB - HUMAN FACTOPS IN SAFETY SERIES. 
NATIONAL SAFETY OOUNCIL, 444 NGRTH MICHIGAN- AVENUE^ CHICAGO, IL 
60611 ($185.00J 

♦Accident preventioi, * attitudes. 



^INDUSTRIAL SAFETY, INST^^UCTIONAL 



AUDIOVISUAL AIDS, *FIIWS, 
FimS, *MANAGEMENr, POST 



CX)LOR; FOUR-Fim SET 



tNOT NAME 



•SEXXDNEARY EIXJCATION, *SAFETY 
//(NO. 142.18-9) 16MM, 10 MIN. , 
' (EW002788-EW002791) "HUMAN FACTORS IN SAFETY" SERIES 
. DEAI5 WITH THE HUMAN ELEMENT IN ACCirEMT PREVE^rnON. HOW THE 
BEHAVIOR OF PEOPLE WITH OTHER PEOPLE CAN BE FACTORS CAUSING 
O^. AVOIDirC ACCIDENTS. HOW TO BUILD SAFETY INTO JOB TRAINING BY 
MAKING THE INSTRUCTION CLEAR AND BY PROPER EOLLOW-UP. 
NATIONAL SAFETY COUNCIL 



' TITLE TEAMWORK FOR SAFETY - HUMAN FACTORS IN SAFETY SERIES. 

AVAIL NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL 

^ .: 60611 ($185.00) 

DESC *ACCIDENT PREVENTION, *ATTITUDES, *EIIMS, *INDUSTRIAL SAFETY, 

♦MANAGEMENT, *SAFETY, AUDIOVISUAL AIDS, INSTRUCTIONAL FILMS, 
POST SECONDARY EDUCATION 
DESC NOTE (NO. 142^19-9) 16MM, 10 MIN. COLOR; POUR-FIIM SET 

tEW002788-EW002791) "HUMAN FACTORS IN SAFETY" SERIES 
ABSTRACT : DEALS WITH THE HUMAN ELEMENT IN ACCIimr PREVENTION. HOW THE 
BEHAVIPR OF PfiOPLE WITH CttHER PEOPLE CAN BE FACTORS IN CAUSING 
OR AVOIDING ACCIDEl?rS. SHOWS HOW TO MAKE A GROUP OF PEOPLE 
FEEL LIKE PART OP A TEAM AND FUNCTION LIKEONE* 
INST NAME l^TIOtiAL SAFETY. COUNCIL. ; 

TITLE TOUCM ONES TAKE LONGER - COMMUNICATING ^AFEHY SERIES/ 

AVAIL NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL 

60611 

DESC *ACCIDENT PREVEOTION, *ATTITUDES, *FIIMS, * INDUSTRIAL SAFETY, 

♦MANAGEMENT, *SAFETY,. AUDIOVISUAL AIDS, INSTRUCTIONAL FILMS, 
^ POST SECONDARY EDUCATION , . ^ 

DESC NOTE 16MM, 10 MIN. gOLOR; THREE FIIM SERIES "COMMUNICATING SAFETY*^ 
SERIES NO. 147.20-9; PRICE: $540.00 PER SET; SEE EW002785 AND 
EW002786 . 

ABSTRACT ^, HELPS SUPERVISORS RECOGNIZE AND OOPE WITH PROBLEMS WITH PROBUM 

. PBQEIE SUCH AS THE WCHRIER, THE CYNIC, THE PUT-OFF AND THE | 
. PREOCCUPIED WORKER. 
INST NAME NATIONAL SAFETY COUNCIL. 
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^ . TITLE ■ YOd AND WHAT YOU DO - SAFETY AWARENESS SERIES. 

AVAIL NATIONAL SAFETY CXXJNCIL, 444 NORIH MICHIGAN AVEUUE, CHICPCO, IL 

60611 ($195.00) 

DESC *ACCIDEiWr PREVENTION, AUDIOVISUAL AIDS,. *Frii1S, *ItlDUSTRIAL 

- SAFETY, It^STRUCTIONAL FIU^S, *MAIW3EMEOT, POST SEOONDARY 
EDUCATION, *SAFEIY 

DESC NOTE (NOw 147.26-9) 16MM, '10 MIN., OOIOR; THFtEE FILM SET. 
. (EW002805-EW002807) "SAFETY AWARENESS". SERIES 
■ ADSTRACT SlUDIES THfif CANCER INVOLVED WHEN PEOPLE AREN'T COMPLETELY. 

TRAINED IN A PARTICUIAR JCB. . .OR IDON'T UNDERSTAND SPECIFIC 
• INSTRUCTIONS. * ' 

INST NAME llATIONAL SAFETY COUNCIL. 



7. 



-5. 
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SECTION II , 
Safety: Ohe Individual Worker 



TITr£ \ A NEW WAY TSrtjir'. \' . 

AVAIL NATIONAL SAFEOT COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO; IL' 

60611 ($185. 00) - {. .. 

DESC *ACCIDENT PREVENTION, *ftUDIOVISUAL AIDS, *FIIA1S, *INIX;STRIAL 

SAFEOT, INSTRUCTIONAL FII/IS, *LIFTING, POST SEOONDARY 
EDUCATION, *SAFEriY . 
DESC NOTE (NO. 171.26-%) 16MM, 10 MIN., COLOR 

ABSTRACT ILLUSTRATES A^UNIQUE WC£ TO LIFT LOADS OF ALL SIZES AND SHAPES'^ 
INST NAME NATIONAL SAFETY. COUUNCIL. 

TITr£ ATOIDING - CONFINED SPACE HAZARDS IN WASTEWATER TREATMENT 

PLANTS. 

PiimKS( NEW, BRUCE A. - 

AVAIL - POLLUTION ENGINEERINC5, V XI N8 P35-38 AUG 79 

DESC / *ACCIDENT PREVENTION, *SAFETY, EQUIPMENT, *WORIC ENVIRONMENT, 
♦FACILITIES, VBVTER POLLUTION . OOWTROL, *WASiEWATER TREATMENT, 
. - . . STANDARDS " 

ABSTRACT^ DISCUSSED ARE THE HAZARDS COMMONLY ASSOCIATED WITH CONFINED 

• _. ENTRY SPACES WITHI N WASTI^TER - TREATMENT- FACILITIES. 

REXX3MMEt4DATIONS FOR SAFETY PROCEDURES AND PERSONNEL PROTECnON 
■ BQUIPMEWT ARE PROVIDED. . . • 

TITLE . BARE MINIMUM - SAFETY MANAGEMENT SERIES. 

AVAIL NATIONAL SAFETY OOUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL 

. 60611 ($1^.00) ^ . ' 

DESC.. *ACCIDEMr PREVENTION, AUDIOVISUAL AIDS, * EQUIPMENT, *BII/1S, 

♦INDUSTRIAL SAFETY, INSTRUCTIONAL FIUIS, *MANAGQ1ENT, POST 
SECONDARY EDUCATION, PROTECTIVE BQUIPMEt/T, *SAFBrY 
DESC NOTE. (NO. 148.16-9) 16MM, 10 MIN.," COLOR; EIGOT FIIM SET 

{EW27960BW002803) "SAFETY MANAGEMENT" SERIES 
.ABSTRACT /VALUE OF PERSONAL PROTECTIVE EQUIPMENT. 
INST NAME ' NATIONAL SAFETY OOUNCIL " 

TITLE * BASIC HAND SAFErrY { COURSE). ' ^ / 
^AVAIL E.I. DUPONT EE NEMOURS & COMPANY, INC., EDUCATION & APPLIED 

* TECHNOLOGY DIVISION, BRANOotINE BLDG. , WIIMINCTON, DE 19898 

($1.90) 

: reSC *ACCIDENT PREVENTION, *HANb SAFETTY, *INSTRUCTIONAL MATERIALS, 

♦INDUSTRY, OPERATIONS, *POSr SECX)NDARY EDUCATION, *SAFErrY, SELF, 
PAQgDHENSTRUCTION ■ 
DESC NOTE .JCpURSE NO. 569 
.ABSTRACT ^-INSTRUCTIOflAL MATHUALS ON USING^CNE'S HANDS IN A SAFE WAY. 
IJlST NAME - E.I. DUPCNT DE NEMOURS & COMPANY,. INC. 

TJinbE BASIC SEWAGE TREATMENT OPERATION. 

*/PUB CATE . N0^76 , 
— AVAIL ^^^llffiLICATIONS CENTRE, ONTARIO MINISTRY OF GOVERNMENT VSER^CES , 

^QO BAY STREET, 5TH FLOOR, TORONTO, ONTARIO, CANADA M7A 1N8 
: ^ ($2.00; ORDERS MUST BjE ;^O0MPANIED BY CHECK CR MONEY ORDER 

PAYABtE TO "THE TI^EASURER OF OOTARIO") 
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♦BEHAVIORAL CBJECTIVES, *ENVIRaWEWrAL mJCATION, FNVIRDNMEnrAL 
i TECHNICIANS, JOB SKILI5, *POLLimaN, SAFETY SAMPLING, WASTE 

' ' DISPOSAL, *WATER POLLITTION GOmTOL, *WORKSHOPS 

ABSTRACT' THIS MAIWAL WAS DEVELOPED FOR USE' AT WORKSHOPS DESIQ^D TO 
^ n/TRODUCE OPERATORS TO THE FUNDftMENTAIS OF SEWAGE PLANT 

OPERATjaj. THE COURSE OOtJSISTS OF LECTURE-DISCUSSIONS ATp 
HAT^D-Or^ ACTIVITIES. EACH OF THE LESSa^S HAS CLEARLY STATED 
BEHAVIORAL OBJECTIVES TO, TELL THE TRAINEE WHAT HE SHOULD K^JCW 
OR DO AFTER COMPLETING THAT TOPIC. AREAS COVERED IN THIS MANUAL 
INCLUDE: INTRODUCTION TO SEWAGE TREATMEl^T, BACTERIOLOGY^ 
PRIMARY TREATMENT ACTIVATED SLUPGE PROCESS,' SAMPLING AND 
■ RECORD KEEPING, SAFETY, At© SELECTED TEOTS. A GLOSSARY OF TERMS 
* " IS INCLUDED FOR REFERE^X:E. ' 

INST NAME "Cr/TARIO MINISTRY OF THE ENVIRONMENT, TORONTO. 



TITLE 
PUD tWTE 
AVAIL 

DESC 



DESC NOTE 
ABSTRACT 



BODY MECHANICS. 

66 - ' . 

NATIONAL AUDIOVISUAL CENTER, REFERENCE SECTION, GENERAL 
SERVICES ADMINISTRATION, WASHINGTai, DC 20409 ($52.25) 

*ACCiDa>rr PREVEimcN, audiovisual aids, *fiiws, * instructional 

FIU^, * instructional materials, *MANUAL IADOR, POST' SECONDARY 
EDUCATION, *SAFETY ' 

^(TITLE NO. -181427), (AGENCY NO. M-1336), liSMM, 9 MIN., OPTICAL 
SOUND, COLOR - 

SHOWS DO'S mo DON'TS OF LIFTING 'TECHtaQUES USED BY PHYSldAL 
THERAPISTS, EMPHASIZES USE 0"F PROPER BODY MECHANICS AS A 
■ pROTECTia^ TO.BOTH PATIENT AND THERAPIST. ^ 



TITLE ' DOWN* Aim OUT. , 

AyAIL 1>IATI0NAL SAFETY COUNCIL, 444 NORTH . MICHIGAN AVENUE, CHICAGO, IL 

1 60611 ($185.00) , • . ^. 

DESC r *ACCIDeXT PREVENTITO, *AUDIOVISUAL AIDS|^ *FIIMS, *INDUSI51IAL 
SAFETY, INSTRUCTIONAL FIU^, *MANAGEMH7T, POST g500tK:iARY 

. EDUCATiaj, *SAFETY ^ ' 

DESC NOTE (NO. 171.20-9) 16MM, lOiMIN., COLOR 

ABSTRACT DEMONSTRATES V7UU0US TYPES OF FALI^ AND HOW TO AVOID THEM. 

INST NAME . NATIONAL SAFETY COUNCIL. 



TITLE 
AVAIL 

DESC 



,DESC NOTE 
ABSTRACT 

INST NAME* 



GUARD YOUR HANDS. 

NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL 
'60611 ($39.60) ' 

♦accident PREVEimCW, *HANDS, *INDUSTRIAL SAFETY; *PRDTECTIVE 
CLOTHING, *SAFCTY, INSTRUCTIONAL MATERIALS, POST SECONDARY 
EDUCATION, SLIDES/ VISUAL AIDS . 
(NO. 176.16-9) 30 (2X2) SLIDES, COLOR, SCRIPT 

TELIS WHY IT IS SO IMPORTANT TO PROTECT HANDS AND EXPLAINS HOW 
TO AVOID HAND INJURIES. . 
tIATIONAL SAFETY . OOUNCIL.^ ^ 



TITU! GUARD YOUR SIGHT. , ' 

AVAIL NATIONAL SAFETY OOUNCIL, 444 NOimi MICHIGAN AVEIWE, CHICAGO, IL 

60611 ($39.60) . 

DESC *ACCIDEr7r PREVEOTION, .*EYES, *INDUSTRIAL SAFm, INSTRUCnONAL 

MATERIAIS, POST SECONDARY EDUCATICN, *SAF^, SLIDES, *VISICN, 
VISUAL AIDS ^ ' ' - * • ^ 

DESC NOTE (rjO. 176.08-9) 30 (2X2) SLIDES, COLOR, SCRIPT 

ADSTRACr EMPHASIZES THE NEED EOT EYE PRDTECnCN AND DEFEATS IHE TYPICAL 

EXCUSES GIVEJ^ EDR NOT WEARING SAFETY GLASSES. 
INOT name ' I^ATIONAL SAFETY OOUNCIL ' ' 

TITLE HAND TOOLS. , 

AVAIL NATIONAL SAFETO OOUNCIL, 444 NQRIW MICHIGAN AVENUE, CHICAGO, IL 

60611 ($39.60) 

DESC *ACCIDEr«' PREVENTION, *EQUIPMENr, *HAiro TDOIS, *INDUSTRIAL 

SAFETY, INSTRUCTIONAL MATERIALS, POST SEOONDATOf EDUCATION, 
*SAFETY> SLIDES, VISUAL AIDS 

DGSC NOTE (NO. 176.04-9) 30 12X2) SLIDES, COLOR, SCRIPT 

ABSTRACT REVIEWS PROPER USE, CARE, AND MAH^THANCE OP HAND TDOIS; GIVES 
RULES FOR USAGE OF - MOST' CCWMCN* TOOLS '.(WRENCHES, HAMMERS, 
CHISELS', OnHERS). 

HIST NAME NATIONAL SAFEMY COUNCIL. 

TITI£ HAND TRAPS. f ^ ^ - 

AVAIL NATIONAL SAFETY OOUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL 

60611 ($1.05) 

DESC *ACCIDENT PREVfiOTION, *HANDS, *INPUSTRIAL SAFETY, INSTRUCTIONAL 

MATCRIAIS, POST SEOOtJDARY EDUCATION, *SAFETY 
DESC NOTE 8P. (NO. 195/13-9) MINIMUM ORDER OF 50 LEAFLETS 
ABSTRACT DESCRIBES THE FIVE BASIC MEX:HANICAL ACTIONS THAT CAN ItUURE 

HANDS: ROTATING, IN-RUNNING NIP, SHEARING, SMASHING, 

PUNCTORIIX3. 
INST NAME NATiaiAL SAFETIY OOUNCIL. , 

HEAD PROTECTION. 

IWnaJAL' SAFETY OOUNCliL, 444 NORM MICHIGAN AVEHUE, CHICAGO, 
IL 60611 ($46.80) 1 

♦accident PREVENTICXJ, *BQUIPMENT, "HEAD PROTECTION, *INDUSTRIAL 
SAFETY, INSTRUCTIONAL MATERIAI£, POST SEJCONDARY EDUCATION, 
♦PRCTECTiVE OnmiNG, *SAFETY, SLIDES, VISUAL AIDS^;:.^ 
(NO. 176.73^9) 30 SLIDES, COLOR, CASSETTS '• •<;:• 

IDEAL FOR OCNSTRUCTION WORKERS AND OOHERS WHO WEAR-HARD HATS. 
NATIONAL SAFETY. CmJCIL. 

MANUAL LIFTING ANP HANDLING. 

NATIONAL SAFETY COUNCIL, 444 NORIH MICHIGAN AVENUE, CHICAGO, IL 
60611 ($39.60) 

♦ACCIDENT PREVENTION, *INDUSTRIAL SAFETIY, *LIPTING, *SAFETY,. 
INSTRUCTIONAL MATERIALS,. POST SECONDARY EDUCATION, GLIDES, 
VISUAL AIDS ' 
(NO. 176.13-9) 30 (2X2) SLIDES, OOJUOR, SCMPT 

EXPIAINS HOW TO LIFT OBJECTS WITOOOT INJURING THE BACK AND HOW 
TO HANDLE OBJECTS OF VARYING SIZES AND SHAPES. 
NATIONAL SAFETY COUNCIL . 



TITLE 
AVAIL 

DESC 



DESC IXXTB 
ABSTRACT 
irJST NAME 



TITLE 
AVAIL 

DESC 

DESC NOTE 

ABSTRACT 
INSr NAME 



TITLE 
AVAIL 

cesi* 



DESC NOTE 
ABSTRACT 



INST NAME 

TITLE* 
PIB DATE 
AVAIL 

DESC 



DESC NOTE 
ABSTRACT 




^DESC NOTE 
ABSTRACT 



TITI£ 
AVAIL 



DESe 



DESC NOTE 
ABSTRACT. 

INST imE 



MESSAGE IN IWE BOflTLE. / ^ 

NATlbNAL SAFETY COUNaL^ 444 NOROT MIDIIGAN AVENUE, ailCAGO, IL 
60611 ($39.60) 

♦ACCIDEWT PREVEhWION, *ALOOHOLIC BEVERAGES, ALCOHOLISM, 

♦INDUSTRIAL SAFETY, INSTRUCTIONAL MATERIALS, POST SBOONDftRY 

EDUCATION, *SAFETY, SLIDES, VISUAL AIDS 

(NO, 396.01-9) 30 (2X2)^SLIDES, OOLOR^ SCRIPT 

EXPOSES IWE AFFECT OF ALOOHQL ON CNE'S ABILITY TO PERFOm SUCH 

TftSKS AS ERIVIIW, GPERATIfW MACHINERY, SWIMMING, CLIMBING A 

XADDER. ^ 

NATIONAL SAFETY ODUX:iL 

MUCTIPLE CHOICE. 

75 . . 

TECHNICAL LIBRARYj AMERICAN WATER WORKS ASSOCIATION, 6666 
QUINCY AVE. , DENVER, CO 80235 RENTAL FEE - $5.00 
♦ACCIDENT PREVENTION, AUDIOVISUAL AIDS, *O0NSTRUCTI0N, 
♦equipment OPERATION, FIIWS, ♦INSTRUCTIONAL MATERIALS, JOB 
SKILI5, ♦SAFETY, ♦Wtm EHVIRONMENT 

25 MINirre COLOR FIIM-16m. . ^ ' 

raiS FIW PRESEtnS SIX SIlUATiaiAL ERAMATIZATIONS OF JUDGMENTAL 
ERRORS MADE BY HEAVY EQUIPMENT OPERATED. THE INPOIMATION 
PROVDIES A BACKGRDUND FOR CHOICES BETWEEN SAFETY AND DISASTER. 
CATERPILLAR TRACTOR COMPANY, PBQRiA, IL^ 

CH MY. ACHING BACK. \ ' 

NATIONAL AUDIOVISUAL CENTER, REFERENCE SBCHON, GENERAL 
SERVICES^ AEMINISTRATION, WASHINOTON, DC 20409 (PURCHASE PRICE: 
$121.75) 

♦ACCIDENT PREVENTION, AUDIOVISUAL AIDS, ♦FIIMS, ♦INSTRUCTIONAL 
MATERIAI^, INSTRUCTIONAL FIIWS, ♦INDUSTRIAL SAFETY, ♦MANUAL 
lABOR, *POeT SECONDARY EDUCATTON, ♦SAFETY 
(TITLE NO. 003550) i6MM, n MIN.y OPTICAL SOUND, COLOR. 
SHCfrS THE CORRECT MEIHOD "OF LIFTING, INCLUDING GOOD POSTURE, 
POSITION, AND aiOOrra' APPLICATION OP LIFTING POWER. ILLUSTRATES 
ip7 STRAINS OCOJk AND HOW DISCS ARE PINCHED. EJIPHASIZES , THE 
NEED FOR PROPER ' LIFTING AND HANDLING OF WORKING TOOLS AND 
MATERIALS. / . 

CH MY ACHING BACK. • N / 

NATIONAL SAFETY OOONCIL, 444 NCKm MICHIGAN AVENUE, CHICAGO, IL 
60611 ($46.80) : ^ . ' 

♦ACCIDENT, PREVEOTION, ♦INDUSTRIAL SAFETY, INSTRUCTIONAL 
MATERIALS, *MANUAL . lABOR, POST SEOONEARY EDUCATION, ♦SAFETY, 
SLIE«S, VISUAL AIDS . . 

(NO. 176.75-9) 30 SLIDES, COLOR, CASSETTE 

EXPLAINS SOME C^ TOE ODMMON CAUSES OF BACK PAIN AND SPRAINS. 
NATIONAL SAFETY COUNCIL 



^ * 



162 



AVAIL 
DESC 



DESC NOTE 
ADSmCT 



ItJOT MAME 

TITLE 
AVAIL 



CESC 



DESC NOTE 
ApiSTRACT 

INST NAME 

TITLE 
AVAIL 

DESC 



DESC NOTE 
ABSTRACT 
INST NAME 

TITLE 
AVAIL 

DESC 



•DESC NOTE 
ABSTRACT 

INST NAME 




CN.EVERy HAND. 

NATIONAL SAFBTy COUNCIL, 444 NOIOTI MIQIIGAN AVENUE, ailCAGO, IL 
60611 (9185.00) 

^ACCIDENT PREVENTION, *AUDIOVISUAL AIDS, *PimS, *INIXJSTRIAL 
SAFEIV, ^MATERIALS HANDLING, *PROTECMVE CLOTHING, *PROTECTIVE 
EQUIPMENT, *SAFETy, EQUIPMENT, INSTRUCTIONAL FI^S, POST 
SECa^DARy EDUCATION 
(NO, 171.25-9) I6MM, 10 MIN. COLOR 

iDEMONSTRATES PRBCAOTIONS AND PROTECnVE lOQUIPI^lEWr TO HELP 
PREVENT HAND INJURIES FROM QIEMICALS, IMPROPER USE OF TOOLS,. 
MAQIINES, ETC. 
NA'nONAL SAFETY COUfOL. 

PERSONAL PROTECTIVE GOJIPMOrT (COURSE). 

E.I. DUPONT DG NEMOURS & COMPANY, INC. , ; EDUCATION & APPLIED 
TECHNOLOCy DIVISION, BRANDVWINE DLDG., WItMINC?ION, IX) 19B38 
($1.90) V i 

*ACCIDEm' PREVENTION, *BQUIPMEOT, * INSTRUCTIONAL MATERIALS, 
♦OPERATIONS, * POST' SECONDARY EDUCATION, ^gAFETY, SELF PACED 
INSTRUCTION . . 

COURSE NO. 561 

INSTRUCTIONAL MATERIALS CN USE OF PERSONAL PROTECTIVE 
BQUIPMEI/r. ^ . 

E.I. DUPOWT DE NE240URS & COMPANY, INC., . 

safe' WORK DRESS. > 
NATIONAL SAFETY 'COU^JCIL, 444 NORTH MICHIGWJ AVENUE, CHICAGO, IL 
60611 ($46.80) 

♦accideot pREVErrriaj, ^industrial safety, iNSTRucria^ 

MATERIAI5, POST SECONEARY EDUCATION, ^PROTECTIVE CLOTHING, 

♦SAFETY, SLIDES, VISUAL AIDS - 

(NO. 176.74— 9) 30 SLIDES, COLOR, CASSETTE 

ILLUSTRATES IMPORTANCE OF PERSONAL PROTECTIVE CLOTHING. 

NATIONAL SAFETY COUNCIL. 

SAFETY AFOOT. 

NATIONAL SAFETY OOUtK:iL, 444 IXSPOM MICHIGAN AVENUE, CHICAGO, IL 
60611 ($195.00)] 

♦ACCIDEOT PREVENTION, ^AUDIOVISUAL AIDS, BQUIPMEMT, *FIIMS, 
♦INDUSTRIAL SAFETY, INSTRUCTIONAL FIUJS, POST SECONDARY 
EDUCATION, *PRCTECTIVE • CLOTHING, *PRarECTIVE BQUIPMEMT, 
♦SAFETY, *SAFETY SHOES . : 

(NO. 171.12-9) 16MM, ID MIN., COLOR 

CLEVER CLAY-ANIIJIATION.. "FOOT PEOPLE" DEPICT T^E DANGERS- Off* NOT 
WEARING SHOES. 

NATIONAL. SAFETY COUNCIL. , - ^ 

BTY PRECAITTIONS FOR' ELECTOONICS PERSONNEL. 

t^TIONAL AUDIOVISUAL CENTER, REFERETCE SECTION, GENERAL 
ERVICES ADMINISTRATION, WASHINGTON, DC 20409 (PURCHASE PRICE: 
$59.50) 
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DESC 

DGSC NOTE 
ABSTRACT 

INST NAME 

TITLE 
AVAIL 

DESC . 



DESC tJOTE 
ADSTRACT 

INST NAME 

TITLE 
AVAIL 



DESC 



DESC NOTE 
ABSTRACT 

INST NAME 

TITLE 
AVAIL 

DESC 



DESC NOTE 
ABSTRACT 

. INOT NAME 

TITLE ^ 
AVAIL 



DESC 



DESC NOTiG 
ABSTRACT 
INSl- NAME 



♦ACriDEm^ PREVEtfPICNi ^AUDIOVISUAL AIDfl^ ^ELECrraNIICS 
TECflNlCIANS, ELEaWCI^', ^PllMSr * INSTRUCTIONAL Fims, *roST 
fiteOONDAUY EDUCATICrJ, *SAFETy / 
('WTLE NO, 661450) (AGENCY NO, MN06754) 16MM, , 10 MIN.r OPTICAL 
SOUtm, BLACK d WIIITE, 

SHCW ELECTIUCAL AND MECHANICAL HAZARDS :w»iai ELECTIWICS 
TECHNICIANS ENCOUNTER IN THEIR NORMAL WORK; STRESSES 
PRECAimONS WHiai SHOULD BE EMPLOYED TO PREVEIIT ACCIDENTS; 
NAVAL FACILITIES mSINEERINQ COMMAND, 

SPOTLiaiT CN FALLS. { 

NATIONAL SAFETY OOUNCIIl, 444 NORRI MiCHICiAN AVENUE, CHICAGO, IL 

60611 ($0.11) . 

*ACCIDEWr PREVENTION, * INDUSTRIAL SAFETY, INSTRUCTIONAL 

MATERIAIS, MANAGEMENT, *OBSERVATI0N, POST SECONDARY EDUCATION. 

♦SAFETY, *SUPERVISION 

BP. (NO, 192.16-9) MINIMUM ORDER OP 50 

GUIDE TO help' SUPERVISORS DEVELOP AN EFFECTIVE SAFETY 
OBSERVATIGN PROGRAM TO FIT ANY GPERA'dON, 
NATIONAL SAFETY COUNCIL. * . 

TECHNIQUES FCR LIFTING. 

NATIOr^AL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL 
60611 ($195.00) 

♦ACCIDENT PREVENTION, * AUDIOVISUAL AIDS, *FIIMS, ^INDUSTRIAL 

SAFETY, INSTRUCTIONAL FIIMS, *LIFTING, POST SEOONnARY 

EDUCATION, *SAFETY . . 

(>Jp. 171.14-9) 16MM, 10 MIN., COLOR - 

CLAY-ANIMATION TECHNIQUE USES ABSTRACT CHARACTERS TO ILLUSTRATE 

THE PROPER WAY TO LIFT LdADS OF VARIOUS SIZES AND SHAPES. . 

NATIONAL- SAFETY OOyNCIL. : , . ' . \ 

TIPS. FXDR NEW EMPLOYEES. 

NATIONAL SAFETY OOUNaL, 444 NOROH MICHIGAN AVENUE, CHICAGO, IL 
60611 ($39.60) 

*ACCIDQrT PREVENTION, *irjDUSTRIAL \ SAFETY, 



J \ c 

MATERIALS, PCOT SEOONdARy EIXK:ATI0N, >*si^ETY^ 



INSTRUCTIONAL 
SLIDES, VISUAL 



(NO. 176.10-9) 30 (2X2) SLIMS, OOLOR, SCRIPT. 

OCm^I NES BAiSIC SAFETY RULES OF INTEREST TO Alli NEW EMPLOYEES, 
NO MATTER WHAT THEIR NEW JODS ARE. 
NATIONAL SAFETY COUNCIL .. 



TDOi HAZARDS (COURSE) . 

E.I. DUPOOT DE NE>KXjRS & COMPANY, INC., EDUCATION 
TECHNOLOqY DIVISION, BRANDYWINE BLDG, , WIIMINGTON, 
($1.90) 

, *ACCli:«Nr PREVENTION, ^XSUIPMENT, *HAND TOOLS, 
* INSTRUCTIONAL MATERIALS, OPERATIONS, *POSa* 
EDOCATTGN, *-SAFETY, *SELP PACED INSTRUCTION • 
COURSE NO. 573 

-INSTRUCTIONAL MATERIAL ON USE, OP HAND TOOLS. 
E.I. DUPOOT EE NEMOURS & COMPANY, INC. 
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DKSC 



DESC MPTE 
ADSTRACT 



I|«T NAME 

TITLE 
AVAIL 

.DESC 



desc;ndte 

ADSlWVCr 
INST NAME 

TITLE 
AVAIL 

DESC 

DESC NOTE 
ABSTRACT 

inst:name 



TITLE 
' ; /avail •T' - 



. DESC NOTE 
ABS'TOACT . 



WE'LL SEE 'iOMORRDWi 

NATIONAli SAPETV COUt^CILr 444 NORfWI MtCHIQAN AVENUE, QIICAOOr XL 
60611 ($105,00) V 

*ACCIDEWr PRBVENHON, *AUDIOVISUAL AIDS, EQUIPMENT, RYES, ^ 
*FjmS, *INDUSTRIAL SAPETy, INSTRUCTIONAL ntm; PO^T SECONDARY 
EFXXrATION, *SAPBTy, *VISI0N 
(W. 171.65-9) 16MM, 10 MIN., COLOR 

SAFETy-<lCNSClOU3 EMPLOYEE FORGETS ADOUr EYE PRarECTION, JUST V 
.ONCE^ INIERESTING AND DRAMATIC. . .INSPIRES CONTINUED USE OP : . 
PROTECriVE BQUIPMEN^r. . ' , / . ■ 

NATIONAL SAFETY COUNCIL. , ^ 

WORK AREA PROTECTION. ^ ' 

IJATIONAL SAFETY COUNCIL, 444 NORWl MIQIIGAN AVENUE, ailCACJO,* it ^ 
60611 ($19.20) . V X ■ < 

♦ACCIDENT PREVENTION, *INDUSTRIAL SAPETTY, INSTRUCHt^NV* " w 
MATERlAl£, i;OST SECONDARY EDUCATION, *SAFE7rY, SLIDES, VISUAL 'V 
AIDS • * . ' . ' 

(NO. 129.19-9) 30 (2X2) SLIDES, COLOR, SCRIPT : • . 

OOTLINES BASIC SAFETY PROTECTICN POR^ALL EWPLOYEES, . . ' ^ ■ * 
NATIONAL SAFETY ODUtX:iL. ^ 'l.-^V^' 

YOU'RE IN OHE ACT. ' , . \* v. f A*, 7 - ' 

NATIONAL SAFETY COUNCIL, 444 NOPm MICHIGAN A\ffl4Ufej diICA9a,/iL 
60611 ($.31) , , ' -V ^ ' '-^' V . . 

*ACCIDEKT PREVENTION, ^INDUSTRIAL SAFETY^ 'INSTSuteCNAL'- . 
, MATERIAIfi, POST SBeONDARY OXJCATION, *SAPETY, .'*SAFElY;]Rm^ 

36P. {NO. i92.as.a)/v ' . > V/^-:v J >^>v.^ ;r ^^^^ 

ILLUSTRATED .BdOKlirr FEATURES; HUNDREDS , OF S^SiBLg^p^^F^ 
FOR. NEARLY EVEK^ : IMPORTANT . PLANT ACTIVITY; " ^; . V 1^ > . 
■ NATIC^IAK 'SAFET^^^ ^ , . ' •'■'^■^ . .f'^^ 

-YbUR-DODY'' IS ONLY HUMAN - SAFETY' WfKgp^S'SEI^ r - :/ ^ ^'t 
NATipNAt/ SAPE^ council, 444 NOROT MICHI&i^ ,^VENUE, CHICAGO, ir,\ 

;606ia5^ ($195.00) 4' i ' 

*PC^iixN^ yVimmpim /*AroiovisuALl'Aii£j, b^uipm^ ♦fii^ms,'^, , 

*JOT)USTtoVL' SAF^ .INi Tldc^Fia^V^TOIS, >MANAGEM£:tJt;^^ ^ 

fj^i^JDLiijS, ppffifsEcoNnAiy educatiqnTp ' . "^.^^ : --'1 >■ 

!RIEf .>-T'^ ;v--'.^^: v; 

MlNrij^\ AND/ ; BObY-'MN- ' 



147> 27rd j->rvl6MM, 10 < MiN'.";' 
BQ5--EWb02807) "SftfelY 
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SrABLIS^afe ;SAFB WORK PAI^fe. MAN^ iE^i^ICA^ 
EMjbREb^ AND IHE PROPER^im OF /ipni^^"-- *Vv=«™»n ^ 



aOpr^r-AIjtf BQUIPMH^ TO-AUGM?r^ 
^^^EXreRITYiJB^'DKCR^ / 'v'i.- ' ' V . : 




'^.pouNCiii. V .'j: 





mxM / , VDUR iiTi;ii?r are your rai<ruNi5» " 
AVAir^ fwnotiAti SAFm cquncie., 444 Nonrni MiaiioAN avenue, aiicAco, ir, 

mil ($39,60) ' ^ . 

teSC ^ACCIDENT PREVEnnON, ^INDUSTRIAT^ BAPETOi irCTRUCTIONAl^ 

^ MATERIAIfl- POffr 0[!XX)NnARy EDUCATiaJi *PROTEOnVE CUOTIINa,^ 

*8AFETY, ^SAFETIV SHOES, aUDES, VISUAL AIDQ 
DESC NOfPE (NO, X76a9-9) 30 (2X2) SLIDES/ GOtJOR, SCRIPT 
ARSTRACT . TEAQIES niE NEED FOR POOl^ CARE, AND PRQUiXniCN AND DEMONSTRATES 

'HIE. BENEFITS OF SAFE'lV SHOES, ' 
INOT NAME NATIONAL* SAFETY CCXJNCIL, 



TITLE 

PUD CWTB 
AVAIL 

DESC 



DESC NOTE 
ABSTRACT 



TITLE 
AimiOR 
PUD DATE 
AVAIL 

DESC 



ABSTRACT 



aRCTION in • * 

Safety I Plant Doaign arid Gonocal Operation / * 

AUDIO VIHUAT. TRAINING PRCXIRAM KSi WAffrFWATER TRE/wEWr PUVNT 

OPEiWTORfl, 

76 ' 

GREra>l RIVER CTMMUNm OOLLBGK, 12401 a,E. 320TH OT,, AUBURN, m 

98002 PRICEi $5.00, RENTAL, $300.00 PURCHASE 

AUDIOVISUAL Aim, 1)ISINFECriON, INDIVIDUALIZED INSTRUCTION, 

* INSTRUCTIONAL MATERIALS, MAIITTENANCE, , *0PERATia^3 

(WASTEWATER) , RECORD KEEPING, SAFETY, SAMPLING, SliWAGE, 

♦WASTEWATER TREAWEWT ' ^ 

2B7P. 35MM SLIDES, 10 CASSETTES, WORKBOOKS, INSTRUCTOR'S 

MANUAL. 

ItX:LUDES UNITS aiARACTERISTlCS OP SEWAGE, NATURAL BIOLOGICAL 
TREAIMENT PROCESSES, WASTE TREATOEOT METHODS, DISINFECTIpN, 
TESTS AND SAMPLING, RECORD KEEPING, MAIMTENANCE, AND SAPETif. 

FIRST OOURSE WORKBOOK FOR WATER TOEATMENT PLANT OPERATORS. 

SHEETS, W. D.; BLANCHARD, D. A. 

75 • • * 

OPERATOR TRAINING CCMMITTEE OP OHIO, INC., P.O. BOK 626, 
WORTHINGrrON, OHIO 43085 ($i6i00) , 

EQUIPMENT, *ENVIRDNMEr?rAiryTECHNICIANS, *INSTRUCnCNAL 
MATERIALS, *JOB SKILLS, MANPOWER DEVELOPMENT, *OPERATIONS 
(WATER), *POST SECONDARY EDUCATION, SAFETif, *WATER POLUOTCN 
CONTROL, WATER QUALITY, *WATER TREATMENT 
WORKBOOK POl WATER TREAIMEWT PLANT OPERATiaiAL PROBLEMS. 



TITLE 
PUD CftTE 
AVAIL 

DESC 



DESC NOTE 
.'ABSTRACT 



-^FUEIB AND LUBRICANTS: SELECTING AND STORING. 
.73 

AMERICAN ASSOCIATICN FOR VOCATIONAL INSTRUCTIONAL MATERIAIS, 
ENGINEERING CENTER, AOTENS, GA 30602 

CONSUMER EDUCATION, DIESEL FUEL, * FUELS, *GAS, HYDRAULIC FUJID, 
* INSTRUCTIONAL MATERIAIS, *LUBRICANIS, OIL, *P08T SEOONDARY 
EDUCATION, SAFETY, *SLIDES, *VISUAL AIDS 

ORDER NO. M102 (TRANSPARENCY, $7.95), NO. S102 (SLIDES, 
$29.85), NO. 102 (PRINTED, $3.45) 

as the supply of petroleum fuels and lubricants beoomes dialler 
and coot continues to increase, it is important that everyone 
learn how to select them properly and to store them -safely, 
frcm this stody, a student will b^^i£ to select and store the 
following fuels and lubricants properly,- gasoline, lp-gas, 
diesel fuel, crankcase oil, gear lubricant, hydraulic fluid, 
"grease. 

inst name american associaticn for vocational instructicnal matei^mis. 

TITLE HOUSEKEEPING MEANS SAFEKEEPING. 

AVAIL 'NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL 

60611 ($195.00) \- . \ ^ . ' 

bESC *ACCIDENr PREVEMTICN, *AUDI07ISUAL AIDS, *PIIMS, INSTRUCTIONAL 

FIIMS> *MAINTENANCE, POCT SECONDARY EDUCATION, *SAPETY 
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' TITLR i >i jidW TO PBI^VKm' FALLS. 

AVAIL j NATJO^ SAPIOT COUNCIL, 444 NOimi MICHIGAN AVKNUR, QHCAOO, IL 

f^ (50611 ($39,60) 

DESC ^'j j! .*ACCIDKWr PREVENTION, *INnUSTIUAL SAWrV, \ INSTRUCTIONAli 

- -A i^.'.MATERIAia, V09V SEOCNDMV EDUCATION, *aAFm, *SLIDE9, VISUAL 

DKSC HOrrEV (NO, 176.17-9) 30 (2X2) SLIDES, CWmR, SCRITO 

ADSITiACr ) TEAQIES IIQW TO SIOT IIAZARDfl 'ITIAT CAUSE FALm AND ICW TO CORRECT 

1 IIIESR HAZARDS, 
INST hfAME^ ; NA^nONAL SAFETV COUNCIL, 

TITLE i . i,IDI2NTIPY AND PREVENT OONPINED SPACE HAZARDS, 
AimiQR : J NEU, BRUCE A, 
PUD CftTE \. SEPT 79 * 
. AVAIL ,^ WftTER AND WASTES ENGINEERING, Vl6 N9 
DESC )S-*^ETY, *WQRK EtmRCNMEOT, *SEWERS, *OPERATldNS (WASTEWATER), 
*WAST£WATER TREATOENT, BQUIPWnw, ENGINEERING, *ACCIDENT 
[ PREVEWriCN 
DESC NOTE ; { 90-93 

ABSTRACT I ;'^i TOIS ARTICLE DISCUSSES THE HAZARDS ASSOCIATED WITO WASTEWATER 
' ^ p^LLEGriCN- AND TREAOMEOT OPERATIONS AND PRECAUTIONS WHICH 
i$HOULD DE IMPLEMEOTED TO INSURE OPERATOR SAPEW". MOISTORE, 
,m)XIC AND COMBUSTIBLE GASES, AND OTHER HAZARDS ARE COVERED. ' 

TITLE fip^DUOTRIAL HOUSEKEEPING (COURSE). 

AVAIL .^.I. DUPONT EE NEMOURS COMPANY, INC., EDUCATION & APPLIED 

iTECHNOIXXy DIVISION, BRANCW7INE BLDG., WIIMINGTDN, DG. 19890 
•'($1.90) • 

DESC ;*ACCIDENr PREVENTION,. *INDUSTRy, * INSTRUCTIONAL MATERIALS, 

; MAI>frENANCE, *OPERATIONS, *POST SEOONDARY EDUCATION, *SAFETY, 
•self PACED INSTRUCTION 

DESC NOTE ;OpURSB NO. 575 

ABSTRACT jlNSTRUCTlONAL MATERIAL ON INDUSTRIAL H0UJ5EKEEPING.- 
, INBT NAME iE. I. DUPOWT'DG NEMOURS & COMPANY, INC. * • 

TITLE KEEP IT CLEAJ^ ^R SAFETYS SAKE. - / 

AVAIL NATIONAL SAFETY COUNCIL, 444 NOraH MICHIGAN AVENUE, CHICAGO, IL 

60611 ($115.00) 

CESC » .*ACCIDEOT PREVEimON, *AUDIOVISUAL AIDS, * FILMS, * INDUSTRIAL 
SAFETY, INSTRUCTIONAL FILMS, ^MAINTENANCE, POST SECONDARY 
EDUCATION, ^SAFETY 

DESC NOTE (NO. 171.10-9) 16MM, 10 MIN., COLOR 

ABSTRACT STOP^CTICN ANIMATION TECHNIQUE PRDVICffiS STEP-DY-STEP VISUAL 

PRESENTATION OF OHE NEED FOR GOOD PLANT HOUSEKEEPING. 
INST NAME NATIONAL SAFETY COUNCIL. 
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faPA IWX)W1ATI(]N DIflSEMTNATION WUTECT, 1200 CflAMnRRfl Rrf./ 300 

p^rooR, corJUMnua, otiio 43312 (91, 63) , 
quwTwrTON, 009P [taiYtCTiVKNiiisa, enqinkriuw}, fACii,mii;3, 

VIRGINIA, ^'PACKAGfl 'IKEAIWRWr Vim:&, *Ol»RRATICUa (WAOTIiWATCR) , 

21P 1 

'lim ^«^)lUAr^ pRoviPfiia imic infoiwation NRCE«aARY to pi»pki^i:^y 
opKiwre A^avMA^m'AlN a WAfniwrca TRRATwrnr vhCKPaf vimv, ihr 

.UNmi iPREJlKWrn) INCIAJDRi (1) INSTAIMTICWy (2) PRUrrHRAWEWl 
(3) QWVCM munVO tanks; (4) ailORINATlONy (5) TRCXmLG 
flIIOOTlNGy (6) mmt AND (7) A 0I3RVIC« QlliX^K MST. 

WKsn» viwiiNTA w^.PARiW'Wr w iiiw/ni, Diviaion w mmmy 

fWINHKRlNCl. 



TITIJ3 
pun DATE 
^AVAIli 

DESC NOrrE 
ADSTRACT ^ 



0 



INBT NAME 
TITLE 

DESC NOTE 

ABSTRACT 
INST NAME 



MARGIN fOR flAFm, 
70 

WATER POUXrriON CmrRDL FEDERATION, 2626 PENNSYLVANIA AVE., NW. 
WASIIINOION, DC 20037 (911.50) 

♦ACCIDCOT .PREVEOTION^ AUDIOVlSUAIi AIDS, • EQUIPMENT, FIRE 
EKHNGOiaHERS, *PIRE PROTECTIOf^, *INOTRUCTIONAL MATERIALS, 
OPERATIONS (WAS'TEWATER), POST SECONDARY EDUCATION, *SAFETY, 
*SIJ[DGS, WASTE DISPOSAL, *WASTEWATER TREAOMEOT 
10 MIN. OAPE, 45 SLIDES, AND SCRIPT, AVAILABLE CN LDAN PROM 
NIOTC, 26 W OT CIAIR, CINCINNATI, OH 45268 

PRDVIDiNG SAFE CONDITIONS FOR PERFORMANCE .OP RDOTINE DOTIES IN 
WASTEWATER WORKS. INCLUDES DOTAILED DISCUSSIONS OP TOE 
IMPORTANCE OF GOOD HOUSEKEEPING, PREVEOTING SLIPS OR FALLS, 
PERSONAL PROTECTIVE EQUIPMENT, AND DEALING WI1H FIRF 
EXTINGUISHERS, MAailNERY WITH MOVING PARTS AND VEHICULAR 
TRAFFIC IN WORK AREAS. ALSO EMPHASIZES SAFETTY ATTITUDES. 
WATER POLUTTICM CONTROL FEDERATION. 

MIND OVER MATTER - SAFETY MANftGEWENT SERIEi^ 

NATIONAL SAFETY COUNCIL, 444 NOROll MICHIGATi AVENUE, CHICAGO, IL 
60611 ($155.00) ' 

♦ACCIDENT PREVEimaJ, AUDIOVISUAL AIDS', *FimS, *INDUSTRIAL 
SAFETY, INSTRUCTIONAL FILMS, *MANAGEMEOTr MATERIALS HANDLING, 
PbffT SECONDARY EDUCATION, ,*SAPETY 

(NO. 148.14^-9) 16MM, 10 MIN., COLOR: EIGHT FIIAI SE^T 
{EW002796-EW002803) "SAFETY MANAGEMENT" SERIES 
HOT TO PREVENT MATERIALS HANDLING ACCIDENTS. 
NATIONAL SAFETY COUNCIL. 



TITI£ 
AVAIL 

DESC 



DESC NOTO 
ABSTRACT 
INST NAME 



MOVING STORY. 

NATIONAL SAFETY"*O0UNCIL, 444 NQRIH MICHIGAN AVENUE, CHICAGO, IL 
60611 ($0,095) 

*ACCIDENT« PREVEOTION, *INDUSTRIAL SAFETY, INSTRUCTiaJAL 
MAOERIALS, /MATERIALS . HANMiING, POST SECONDARY EDUCATION, 
•*SAFETY . 
8P. (NO. 195.61-9) (MINIMtM ORDER OF 50) 
TEACHES SAFE MATERIAL . HANDLING. 
NATIONAL SAFETY COUNCIL. . 
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vvvm J mm mm icxxh^r); 

AVAIIi nUJWP PR NtmiRfi & COMPANY, INC^ TOCATION & APPIJED 

aWINOtOlY DIVISTON, nRANIIVWINR IU^m WimiNqTON, PR 19Q90 
|>)U90) 

. Aivs'imrr . iNtviwei'ioNAi:, ma'h^riaFi cn aAFR PiwLnucra in 'iiiiji oi^picr, 

/^jrrNAMIS" M» WnWP 1*1 NliMQUmi fi, COMPANY, ING, 

•fmjii opi'5ivs¥jcM ANii MATN'i'KNANei'3 OP' WAa^ri!wn'::R corjjiioi'icN OYmw, 

PUn WVTR 76 ^ • • i 

AVAir. " TOl'l^ lUVER qOMMUNm COKLROR, .12401 B,R, 320^111 BT, AUITO^, WA 
90002 miTCRi $34,00 

. \%m . AwiNimwrioN, AiJDiovnm Aim, individualized instruction, 

mSTWUenONAl. -MATRIUAtil, INflPRCnON, t,ll«n' . BTATIONfl, 
. '^MAimiDNANCK, 0PER^TI0^i3 (WAaTKWATOR) , SAPm, BI'M^RB, 
. *WASlHiWATRR OOFalJiieriON , WASTEWAIT^R TIWTMfW 

Di!:sc vam 143p. 35 mm siiinra and sijdr^ narrativr, instructor's and 

STUDEWr'S MANUALS. - 
ADSTRACr' INCUJDES IJNnS INSPfCTION, TESTING, Cri^ANINCl AND MAINTAINING 
Sr^WRRS, REPAIRS, LIFT STATIONS, SAFRTif, ^ AEMINISTRATION AND 
ORGANIZATION. . ' <^ - 

TITLR PORTADLE LADDERS. 

AVAIL NATiaWi SAFETY COUNCIL, 44"4 NpR^HI MICHIGAN AVErWE,'aiICAaO, IL 

6061-1 ($39.60) , 
DESC *ACCIDIiKr PREVENTION, ^EQUIPMENT, ^INDUSTRIAL. SAFETY, 

INSTRUCTIONAL MATERIALS, ^LADDERS, POST 'SECONCARY EDUCATION, 
' *SAFETY, SLIDES, VISUAL AIDS 
DESC NOTE (NO.. 176.05-9) 30 (2X2), SLIDES, COLOR, SCRIPT 

ABSTRACT POltTTS OUT MANY COMMON HAZARDS OF USING lADDERS AND TELI^ HOW 

TO HANDLE THEM SAFELY. 
INST NAME NATIONAL SAFETY COUNCIL. • / . ^ 

TITLE POWERED LIFT TRUCKS - OPERATOR TRAINING. 

AVAIL E.I. DUPONT DE NEWURS & COMPANY, INC., EDUCATION & APPLIED 

TECHNOLOGY DIVISION, BRANDWINE BLI)G. , WIIMINGTON, DE 19898 
($16.50) ' ' / 

DESC COURSE CONTENT, *EQUIPMENrr, * INSTRUCTIONAL MATERIALS, 

MAIMTENANCE, *MECHANICAL ' EQUIPMENT, *MOTQR VEHICLES, *POST 
SECONDARY (^EDUCATIONV SAFETY, *PORK LIFTS, *PCWERED LIFT TRUCKS 

DESC NOTE ORDEK NO. 135? 7 HRS. AVERAGE INSTRUCTION TIME 

ABSTRACT * A FIVE^PART OOURSE»»CN *SAFE, ERROR FREE OPERATION OF lH^"^*eQ^pRED 
LIFT TRUCK INCLUDIIX5: LOADS AND OHEIR EFFECT, MAINTAINING 
CONTROL,. THE PROFESSIONAL OPERATOR, LIFT- TRUCK OPERATION, LOAD . 
• \ ■ : HANDLING. SAFE OPERATING RULES ARE ESTABLISHED FORJ ■ LOAD 
. t • WEIGHT, LCAD CEOTER, ' CARRYING POSITION, OPERATING SPEED, 
* . DRIVING TECHNIQUES, PERSONAL SAFETY PRACTICES, OPERATING 

PROCEDURES, AND INSPECTION PROCEDURES. - ... 

INST NAME E.I. DUPONT EE NEMOURS & COMPANY, INC. 
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INST mm 

TITLE 
AVAIL 

DESC 



DESC NOTE 

ABSTRACT 

INOT NAME 

TITLE 
AlHTOR 
PLB.DATE 
AVAIL 



HAFii) m, 

70 

WAf3niNC7lON, PC 20037 ($11,50) 

Mauiwiv iwmpu^, AunroviyiiAi^ Aim, BQuxpMerffV 
vrnxovm, nmmmiomh m'vmimf ^ovnimio}^ (wasti^trr), 
po^lT flf'TONnAiw M^ociATTciWf *fiAr['nv, *9rjpi!]a, ymn Dmmihh, 

WIVTIX:, 26 W m CrAIU, CINCl-NNATI, Oil 45360 

in'iRi'X)[<MiNa mmm nn^m^ \w w^wmxm \mm jn a hafr way, 
ixrrii'^^ ooNHiw^RRn . \\m\m mmm\ ri jotiucaii TOiiirMEm'i 

UAMinjNCI, CWrAMINATItin WATl^m, ATU TOlfil, m'RI^JP fiTAXRWAVU, 
Vl-'JlTCIIfiAU 'IWiai'IQ, tIKCAVATIQNn, RAU flCnfiltn^fl, WTHR mPES, 

^'^.A^t^tA^U!l MA^nuAr.!! mw m^^\Qhv^^ 

TN W^^7l'l'WAll'lU WOHKiJ, » 

vto:r r>OLLUTioN a^iTOL Pi']ni':iwnoNi puntiiCATia^ wspt,-, aooo 

W1S00N5UN AVW., NW, WA^MIIINOrON, DC 200X6 ($2,00) 

*ACCmW -PHpn/WnON, *IN9rRUCriONAL , MATEIUAL9, MAINTENANCE, 

*0PRRATldNSi:(WAi5TEWA'rER), KXST Si'KXDNDARY EIXICATION, *3APETY, 

*w^slmT^^.R TRPwiMwr, *WASTtwrER cor.r.ECTicN 

.56P, MOP WXOV(\ NO, 1 » 

INCLUDICS INTORMATICN CN SAFE 1?RACTICES IN WE ■ DPmGN,' 
OPERATION, ANO MAIWrENANCG OP WASTEWATER OOLLECriON AND 
TRl^AMW SYSTEMS., ARRAS DISCUSSED INCLUDE , RESPONS I DIUTIES, 
SmriY PROGRAMS, OPERATIONS AND MAim'fJWJCE, - NOXIOUS Cy\SES AND" 
VAPORS,, OXYGEN DEFICIENCY, SAFEIV PRACTICES, EQUIPMENT, 
ACClDErrr REPORTI'ING/ INVEffriGATIOW AND'^ANACYSIS. - 
WATER POLLUTION OOOTRDL FEDERATION. 

SAFEIY IS TfJ ORDER - SAFETY MANAGEMEm"SERIES. 

NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, ailCAGO, IL 

60611 ($155.00) 

*ACClDEWr PREVENTION, AUDIOVISUAL AIDS, *PILMS, * INDUSTRIAL 
SAFETY, INSTRUCTIONAL PIUIS, MAINTENANCE, *MANAGIiMENT^ 
. SECONDARY EDUCATION, *SAFETY 
(NO. 148.15-9) 76MM, 10 MIN., COLOR; EIGH* PIIM 
(EJ^002796-EW002803) "SAFETY MANAGEmiT" SERIES 
Ha>/ HOUSEKEEPING AND , MAim?ENANCE RELATE TO SAFETY' AND 
EFFICIENCY. ^ 

NATIONAL SAFETY COUNCIL. , ' . 

SECa© COURSE WORKBOOK FOR WATER TREA1MEOT PLANT OPERATORS. 
SHEETS, W. D.; HAGEPTY, L. T. 

75 ■ ' ■: ... / ; ' • 

OPERATOR . TRAINING OOMMITrE? OF, OHIO,' INC., P.O. BOX ' 626, 
WQRTHINCTIDN, ptilO 43085 ($20,00) ' 
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m] c\\\mnm immm^i tw., 343 mmm Avewjfci, tm york- ny 
10017 (n.§o) . ^ 
♦ciitnicAr^ iNouQ^riiv, *aimiwNfci, uwm^ ccmmu *mnvmm^ 

RrtiQATioNi ^muiQ nmmif ^mnm^ mm wawty, mm 
m^mmi\ ' 7 < 

a4P. . — ^' 

Pftfiqefmi?^, iflCATinN^i (w mumm m\) . mm\m , mmmi 
mwmrn and imm Vimmm^ u.«, can/vhiw iwfi)c?pi(*] 
mmm, a ciusrp \m mm m\ Qwmjm and a ninf jompirv. 
•iiif'i QifmiNw iNri'PVW'i'W. [. 

Qnmim imujii it wvni (Jauw 

*tiAmiv, . QimiCAii HKAoruwi mm toeawwt^ iwi^tg iiWM/ni/ 
miui], ^n\m aid, ^aimaiNi") 

VTTO^Ullil) AIW? flAmV IHRCAIOTW TO l/pnif«lip ttY . PElUKWNfcJIi 

^ jiANDttiNQ qiFwiNH, aiiR no'o AND DOM'TO ofc^ Qiu^iuNs; imim hm 

. I'wrtwiizm ANi) i^\m AU) mwoiwHi'it] am.TNiJiD. X 

AVAIIi OIK airOatNJ5 INOTIWVK, INOw 342MA!Hii0N AifliWUl!:, NW VoiU<, NY 

DKSC *ai»ticAi. n^^^J^c^0NS, *aiii)aiNii:, diseaar OEmrot*, dquimw 

OTILIZATICN, *IN3TOXn»I0NAr4 MAmiAliB, JQi GKIWfl, *rOOT- 

Disfic Narfi 30P. NO, li 4111 

AIOTlUVCT THIS MANUAL Ifl IMTKNOtD TO DR A COMPENDIUM OP KXPmitlOJ W 
; MATEIUAlfl, BQUIPMtOT^ AND PJWH'ICEa OlIAT CXOTWDlfl'E TO QAI'B: 
HANDUNG, fflCRAGE, SHIPMENr AND USE OP aiLORINE. IMTORTANT 
PROPERTIES OP aiIX)RINE ARE INCrJUDGD AS WEIiL AS PRACTICAIi 
MEmODB OP DEALING Willi EMERGENCI^ OIIAT MAV DE BNOOUNTERED. / 

INST NAME .TIE QILORINE INSTIWrE, INC. 



m mm 
mm 



m} mm 

AVAU.1 
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TITlfi 
AVAI 



DESC 



FACILITIES AND 0PEUATINC3 PnOCEDlJRES FOR QILORINE STORAGE, 

OTE QiLORINE INSTiaWB, INC., 3 4 2[ MADISON AVENUE, NEW YORK, NY 

10017 ($1.75) . . 

aiEMICAL INDUSTOY, *aiLQRINE, ^EQUIPMENT OTILIZATION, 
FACILITIES, INOTRUCTIONAL MATERIALS, *POOT SEXXNDARI^ EDUCATION, 
♦SAFETY ' 



DESC NOTE 

INST NAME 

TITLE . 

PUB CATE 
AVAIL 



DESC 



/ 



DESC NOTE 
ADSTRACr 



INST NA^E 

TITI£ 
PUB DATE 
AVAIL . . 

DESC 

DESC NOTE 
ABSTRACT 



INST IWIE 

TlijTiE 
AOTHOR 
PUB DATE 
DESC 



DESC NOTE 
ABSTRACT 



TITLE 
■ PUB DATE 
AVAIL 



20P. HKILUDES DRAWINGS, NO. 5, 3RD ED. 
SUGGESTS GENERALLY APPLICABLE BQUIPMHNT 
PROCEDURES FOR CHLORINE STORAGE FACILITIES. ♦ 
OHE CHDORINB ItiSnaUTE, INC. . 



AND OPERATING 



FACILITIES AND OPERATING PROCEDURES FOR CHLORINE STORAGE. 
EDITiaj 3 REVISION 3. PAMPHICT 5. ^ ' . ^ . ' . \ 

OCT 77 • ^ ; . 

THE CHLOUNE INSTITUTE, ItK:. 342 MADISON AVE NEW Y091<1 Jffi 10017 

($2.00) 

♦CHLORINE, *CHBMICAL REACTIONS, * CONSTRUCTION, , CESIGN, 
EQUIPMErn', FACILITIES, *GUIDeLINES, MAINTENANCE, *STANDARDS, 

*SAPm ^ . 

20P 

mis PAMPHLET PROVIDES BASIC INPORMATICN I«X3ARDING TOE DESIGN, 
OONSTRUCnON, LOCATION, INSTAUATICN AND OPERATION OF OILORINE. 
STORAGE SYSTEMS. 

CHLDRIME INSTITUTE, INC. ' . . . - ! . 

FIRST AID At© MEDICAL MANAGEMENT OF CHLORINE EXPOSURES. 

75 .-. 

TOE CHLORINE. INSTITOTE, INC., 342 MADISCN AVENUE, NEW YORK, NY 
10017 ($1.25) 

♦CHEMICAL REACTIONS, *CHIORINE, *FIRST AID, * INSTRUCTIONAL 
MATERIALS, ^POST SECONDARY EiDUCATION, .^SAFETjY 
4P. NO. 63, 2ND ED. 

GIVES RECOhMENDATIOtJS FIRST AID AND MEDICAL MANAGEMENT' OF 
CHLORINE EXPOSURES. 'M^/EIOPED BY TOE INSTITOTE'S EHVIRONMElTtAL 
HEALTO COMMITTEE. 
TOE CHLORINE INSTITUTE, ItKI. 

LETT'S INVEmORY YOUR CHLORINE HANDLING PRACTICES. 
MCEWEN, ROBERT S. ■ ^ ' 

NOV 70 ' 

' *AUDIOVISUAL AIDS, CHEMISTRY, * INSTRUCTIONAL MATERIALS, 
POLLUTION, ^POST SECONDARY EDUCATION, ^SAFETY, *WATER POLLUTiaJ 
COWTROL, *CHIORIl^E, *WASTEWATER TREATMENT, *WATER TREAIMENT 
INCLUDED IS A 32 MINUTE TAPE, 80 .SLIDES, AND A SCRIPT;^ 
AVAILABLE CN LOAN FROM NDOTC, 26 W. ST. OAIR, CINCINNATI, OH 
45268 

TOIS .MODUU: IS DESiaiED FOR ALL PERSONNEL IN WAT^H^ SUPPLY AND 
WASTEWATER TREATMENT PIANTS. IT DISCUSSES THE HANDLING OF 
ELEMENTAL CHLORINE. TOE PRINCIPLE DIVISIONS OF INFORMATION ARE 
PHYSICAL AND CHEMICAL CHARACTERISTICS OF. CHLORINE, SAFETY 
REQUIREMENTS FOR TOE SIX SEGMENTS OF TYPICAL CHLORINE FEED 
SYSTEMS, CHLORINE EMERGENCY PROCEDURES, IN-PLANT OPERATING 
PROCEDURES FOR SAFE HANDLING OP* CHLORINE (15 ITEMS) , AND 
SOURCES OF ADDITIONMi INFORMATION. 

OPERATICN CHLORINE VT^RIZING E3QUIPMENT. 

■70 

THE CHLORINE INSTITUTE, INC., 342 MADISCN AVENUE, NEW Y6rK, NY 
10017 ($1.75) 
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DESC 



DESC NOTE 
ABSTRACT 

INST rwiE 



CHEMICAl^ INDUSTRY, ' *CHIX)RINE, ENVIRC>WENIAL INFUUENCES^ 
♦BQUIPMEOT trriLIZATION, HEAUlH, *INSTRUCnaM, MATERIALS, JOB 
SKILLS, *POST SEOONCIARY EDUCATION, *SAFETy 
16P. N0.9, 2ND ED. 

OOMTAINS IfTOPMATION B/TEJNDED TO ASSIST IN TOE SELECTION, 
DESlQf AND SAFE OPERATia^ OF VAPORIZERS. ^ 
THE CHLORiNE irJSTIWTE, IIC. 



TITLE 
PIB CATE 
AVAIL 

DESC 



DESC NOTE 
ABSTRACT 



^/ife NAME 



SAFE HANDLING OF QlLORINE. 

70 - 

MDLERN Wi<ING PICTURE SERVICE, 1687 EI/IHURST ROAD, ELK GROVE 
VILLAGE, IL 60007 (FREE RQ^'AL) 

♦ACCIDerff PREVENTION, *AUDIOVISUAL AIDS, *CHEMICAL INDUSTOY, 
♦CHLORINE, *Fir/1S, INDUSTRIAL SAFETY, INSTRUCTIONAL FIIWS, 
*It4STRUCriONAL MATERIALS, POST SECONDARY EDUCATION, *SAFETY 
l6MM, 25 MIN., COLOR 

PROCEDURES FDR HANDLING CHLORINE CYLINDERS, TON CONTAINERS, 
TANK CARS Alto BARGES ARE OUTLINED IN THIS FIU1. ALSO DISCUSSED 
ARE APPROPRIATE MATERIALS CF (3DNSTRUCTI0N, PIMPING CHLORINE, 
CHECKING STORAGE TANKS, OPERATING VAPORIZERS, REPACKING VALVES, 
PilD TTMNBX; OPERATORS TO. FftNDLE CHLORINE SAFELY. 
PITTSBURCM PLATE GIASS. 



..-'PtTLE 

'avail 



DESC 



DESC NOTE 
ABSTRACT 
IICT NAME 



TANK ENTRY (COURSE) i ■ ^ 

E.I. DUPONT DE NEMOURS & COMPANY, ItK. , EDUCATION & APPLIED 
TECHNOLOGY DIVISIO!^?, BRANDVWINE BUXS. , WIIMINGTON, DE 19898 
($1.90) ' 

♦accident PREVEOTION, ' *CHEMICAL INDUSTRY, * INSTRUCTIONAL 
MATERIATS, OPERATIONS, *P0ST SECONDARY EDUCATION, *SAFETY, SELF 
PACED INSTRUCTION, *TANKS/-sfTANK CLEANING, *TANK INSPECTIOt^ 
COURSE NO. 567 

"^INSTRUCTIONAL MATERIAL ON TANK ENTRY. 
E.I. DUPOOT DG NOMOURS & COMPANY, INC. 



TITLE 
PUB DATE 
AVAIL 

DESC 



DESC NOTE 
ABSTRACT 



INST tlAME 



WALL CHART - SAFE HANDLING OF CHLORINE OOOTAINERS (WC-1). 

'64 ■ 

THE CHLORINE INSTITUTE, iNC- , 342 MADISON AVENUE, NEW YORK, ilY 
10017 ($1.75) 

*CHEWCAL INDUSTRY, CHEMICAL REACTIONS, *CHLORINE, *EQUIPMENr 
UTILIZATION, *FIRST AID, ^INSTRUCTIONAL MATERIAIS," * SAFETY, 
*WALL CHARTS 

CHART MEASURES 12 1/2 X 23 INCHES 

OONTAIie RECOMMENDATIONS EX)R SAFE HANDLING OF CHIORINE 
CYLINDERS AND T0t4 OONTAINfRS, EMERGENCY PROCEDURES AND 
APPLICABLE PRINCIPLES OF FIRST AID.. 
TOE CHLORINE INSTITUTE, INC. 




SECTION V 
Safety: Electricity 



TITI£ EMCTRICAL SWITCH IiOCKDOT>;PROCE3XJRE, 

AVAIL MANUFACHJRING CHEMISTS ASSOCIATION, 1825 (XTWECmCOT AVQWE, 

NW, VIASHINarON, DC 20009 ($1.00) . 

DESC *AOCinsNrr prevention, *ele)Ctrical systems, *industoial saetot, 

♦instructional MAiBRIAIfi, OPE3VOT0NS (PIANT), *POOT SBOONDMOf 
EDUCAJTION 

CESC Ncnr; 4p, (mjer no. sg-9 

ABSTRACT PROCESDURES FOR THE USE OF LXKOtTT BARS AND IMS ARE2 *CESCRIBED. 
INSrr NAME MANUFACTURING CHEMISTS ASSOCIATICN 



4 



177 



SECTION VI 



Safety: Fire eu>d Explosion 




TITLE.. 
AVAIL 

DESC NOTE 
ADStRACT 



TITLE 
AVAIL 

DESC f ICTE 
ABSTRACT 



TITl£ 
AVAIL 

DESC UJTE 
ABSTRACT 



TITLE 
AVAIL 

DESC NOTO 
ABSTRACT 



AVAIL ' 
DESC NOTE 



FIRE! CONCEPES AI© BEHAVIOR. v,^^^. 
N.F.P.A. Fir/1 LIBRARY, 40 PARK AVENUE, SOUTH, NEW YORK,- NY 
PURCHASE PRICE $295.00/?£mPiL $45.00 PER DAY 
(000^20 MIN. Fir/l) 

THIS FIIM IS FOR INDUOTRIAL FIRE BRIGADES, FIRE DePARIMENrS 
AND FIRE SCIENCE STUDENTS. IT TEACHES FUNDAMENTAL PRIIXJIPLES 
OF FIRE SCIENCE ATto GIVES PRACHCAL GUICftNCE ON HOW TO RELATE 
FIRE SCIENCE WBORY TO REAL LIFE FIRE SIIUATIONS. 

FLAMMABLES: ENGINEERING. | 
PRDTECTOSEAL COMPANY, 225 WEST POSTER AVE>JUE, BENSENVILLE, IL 
60106. PURCHASE PRICE $150.00 
(OOU:)IV'26 MIN. Fir/I) 

FOR USE AS A IHREEPOU^ PURPOSE: (1) EOO^STRATES POTENTIAL 
HAZARDS IN TOE MISHANDLING OF FLAMMABLE LIQUIDS; (2) EDUCATES 
PERSONNEL IN CORRECT TOCHNIQUES AND MEOTODS IN OHE HANDLING 
OF FIAMMABI^ LIQUIDS; AND (3) STIMUIATES INTEREST IN,^ AND 
COOPERATION WITO, SAFETY DEPARTMENTS IN SETTING UP FIAMMADI£ 
LIQUm HANDLING PROCEDURES. ^ 
♦ 

HAZARDOUS MATERIALS - EMERGENCY RESPONSE. . 
OORTER--MEDIA FIRE FIU^, 121 N.W. CRYSTAL ST., CRYSTAL RIVER, 
FL 32629. PURCHASE PRICE $425.00/RENTAL $55.00 - 3 DAYS. 
(OOLOR/30 MIN. FItJ4) 

AN INTRDDUCnCN TO TOE PROBLEM ENCOUNTERED IN HAZARDOUS , 
MATERIALS irKIIDENTS. COMPREHENSIVE INTRODUCTION UTILITIES o 
TV AND Fim OOVERACS OF 15 DIVERSIFIED INCIDEOTS... THESE 
INCIDENTS INCLUra ALL TYPES OF TRANSPORTATION ACCIDENTS At^D 
STORAGE AND MANUFACTURING ACCIDENTS. SUBJECT A^^EAS INCLUDE: 
(1) CHEMICAL RECOO^ITION, IDENTIFICATION, AND HAZARDS, (2) 
PROBLEMS WITO LEAKS, SPILLS, FIRES, AND EXPLOSIONS. 

POLYMERS AND fires; 

B. F. GOODRICH CHEMICAL CORPORATION, 6100 OAKTREE BLVD., 
CLEVELAND, OH 44131. PURCHASE PRICE $62.00 
(C0L0IV14 MIN. FIIM) . 

HYIBXARBONS - WHAT MAKES UP POLYMERS (HYDROCARBONS) AND WHAT 
HAPPENS WHEN TOEY BURN. IT TAUKS ABOUT WHAT TOE FIREFIGHTER 
CAN DO TO iPRDTECT HIMSEIf* FROM THE TOXIC GASES GIVEN OFF BY 
BURNING POLYMERS. 
PROGNOSIS: FIRE. 

FIRE PREVENTION TORDUGH FIIMS, INC., BOX II, NETOON HIGHLANDS 
MA 02161. PURCHASE PRICE $260. Oa 
(OOLOIV20 MIN. FItM) 



l'J8 



179 



ABSTRACT TOE MOST UP-TO-DATE TRAINING AID TOR TEACHING HEALTO CARE 

FAaUTIES STAFF, INCIiJDirG NURSES, TECHNICIANS, HOUSE- . 
KEEPING, OFFICE, MAniTENANCE STAFF AND OTHER PERSONNEL HOW. ' 
V TO KEEP THEIR FACILITY SAFE FRCM FIRE. TOE FII/I PRESENTS 
EMPDOYEE^S RESPONSIBIUTy FOR (1) FIRE PREVENTION: CAUSES 
OP FIRES, AND RBGOO^IZING AND ELIMINATING HAZARDS;. (2) FIRE 
: CXimOL; KNOWING iton' FIRE DOORS AND OIHER BUILDING 

FEATURES; KNOWINC? ABOUT FIRE FIGm:TI«3 EQUIPMENT AND HOW AND 
WHEN TO USE IT; AND .(3) EMERGENCV ACTION; PROCEDUREiS AND 
.SEQUENCE OF REQUIRED ACTION; EVACUATICN AND RELOCATICN OF 
PATIENTS. 

HUBBLE roOUBLE. * 

FIW OCMMUNICATORS, 1136 WEDDINC3TCN ST., NORTO HOLLYWOOD, OA 
91601. PURCHASE HUCE $275.00/Rfin!AL $55. 00-WEEK 
(OOIOIV'II MIN. FII^) 

TOIS HVD-ACTICN/ANIMATED FIIM CN WASTE DISPOSAL FOR FIRE 
PREVENTKN CAN KEEP YOUR PLANT OUT OF "RUBBLE TROUBLE," 
INDUBTOIAL WASTE, CARELESSLY SORTED, CAN BE FIRE'S BEST 
FRIEND. OILSr RftGS, DUST» TRASH, AND RUBBISH WERE BOEN TO 
BUW. >ANY SOURCE OF IGNITION- REACHING'SUEH ITOIS CftN RESUUT 
IN DISASTROUS AND COSTLY INDUSTRIAL HOIXXZAUST. "RUBBLE 
TROUBLE" SHOWS TOE MOST EFFICTENT METOCH3S OF ELIMINATING FIRE 
HAZARDS, IMPROVING WORKING CONDITIONS, INCREASING PLANT ^ 
EFFICIENCY, AND INSTILLS OHE BASIC PRINCIPLES OF INDUSTRIAL 
SAFETTY. 

TOE SaENCE OF FIRE. 

AMERICAN INSURANCE ASSOCIATION, 110 WILLIAM STREErT, NEW YORK, 
NY. NO PRICE INFOBMATICN AVAILABLE. " 
(OOLOIV20 MiN. Fim) 

TELIS THE STORy OF FIRE, THE PRINCIPLES OF COMBUSTION, ' AND 
HOW FIRES CAN BE PREVENTED. COVERS FLASH POIt/TS, IGNITION, 
TQ1PERATURES, VAPOR TRAVEL AND METHODS OF EXTINGUISHING. . 

USING EXTINGUISHERS THE RIC3IT WA5f. 

N.F.P.A., Fim LIBRARY, 470 PARK AVENUE, SOUTO, NEW YORK, NY. 
PURCHASE PRICE $195.00/RHraAL $20. 00-DAY * 
(OOLOT/13 MIN. Fim) 

ACTUAL SHOTS AND NARRATION OP TOE PBOPIfi INVOLVED AT TOE 
BEGINNING OF OTIS PI SHOWS WHAT CAN HAPPEN *WHEN THE Wl4tJG 
TYPE OP EXTINGUISHER IS USED ON A FIRE OR AN EXTINGUISHING 
AGENT IS IMPROPERLY APPLIED ON A FIRE. DEMONSTRATES WHAT IS 
NEEDED TO HAVE A FIRE, THE DIFFERENT TW>ES OF EXTINGUISHERS 
AND WHAT FIRES TOEY ARE USED ON, HOW TO OTERATE 1HEM, AND 
WHAT NEEDS TO BE DONE ACTER TOE^ ARE USED. ALSO SHOWS WHAT 
FIRE TO ATTACK AND WHICH T^PES ID STAY AWAY FROM. 
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TITLE 
AVAIL 

DESC NOTE 
ABSTRACT 



TITt£ 
■-AVAIL 

DESC NOTE 
ABSTRACT 



TITLE 
AVAIL 

DESC NOTE 
ABSTRACT 





AUTHOR 

DATE 
AVAIL 





^ECTION^VII 



:^ BASIC 

" .Dt^CHAiRGE" ELIMIl. 
fiGNNB^; A. K^r 

■ " 76- .. . 




/ TECHNIQUES aPOp 



POtwndN 




iTIGSwAND' 



,Ysis CEi^nisR 'to? "SCIENCE,^ ma: 
onV . tAe ,;CHio, ^TE un: 

(I^DG^AMSr-EI^RCMM^ 9>UCAyi€H, pjVIROWEWlSai 
TECHNlClArSr '^DEPENDENT S3«I*JV *INSTOX»ICN^ MATERI^/ 
. , i , *UVDORATORy •^iramiQUES/ ' *LEAFNn«3' MODCJli«, *jPOLU)TJONr '^POST 
.J V ' s|X30NDARy» EbpCATICN, SAPETVi^/ fWAT^ ^OOl/I^CN • *O0NTRDli> 

• ' • ^ J ^ • ^.V; ; \ • 

DESC NOIE . 479P.; GOMTAI^B OZg^SIONAL liCHT T«>E ' ' ^ • ' ; 

ADSTRACP mis MANlJftL ODOTAIN^ TOR BftSljC "lABORAIt^Ry 

piwiajRES FW' TTO pommcN DISCm^RGE ' EI^ 

* SySTEW (NPDES) I>^BORATC»^y ANALYSEiS. AREAS^ Ce SlUKT INCUHX: 
: SAFm> II*WriF*ICATIC^ OF EQUIPMENT, HANDLnC SOLIDS AND 

liquids; USE of ebalances, and care and use of equipment. 

EVALUATION TESTS AI© ANSWERS ARE PIKJVIDED FCXl EACH MODULE. 

INST name ci£Msai wiv., s.d. ooll. op engineering.' 

TITI£ . chemical HAZARnS. . 

PUB [ATE 72 V 

AVAIL KAIMIA COMPANY OONOORD/'llA 01742 (PURCHASE PRICE: $26.95 AND 

$34.95) ' . . 

DESC *ACCIDENr PREVENTION, * AUDIOVISUAL AIDS, *CHEMICAI5, CHEMICAL 

HAZARDS, FILMS, *INOTRUCnONAL FimS, * INSTRUCTIONAL MATERIALS, 
. LABORATCm SAFETY, POST SBOONDARY EDUCATION, * SAFETY 

DESC NOTE C«^DER NO. 2900; am AND 16MM, 3:42 MIN. , OOLOR 

ABSTRACT . ILLUSTRATES SEVERAL CHEMICAL HAZARDS AND APPROPRIATE 
PROCEDURES, ANTIDOTES, CR CORRECTIVE ACTIONS. . HAZARDS INCLUDE 
CHQ4ICALS ON SKIN, DILUTION CONCENTRATED ACID, MERCURY 

SPILL, AND HANDLING SOLID ALKALI. 

TITI£ CHEMICAL LAB SAFETY 

PUB jCftTE 61 

AVAIL NATIONAL . AUDIOVISUAL CENTER, REFERENCE SECTION, 

SERVICES ACMINISTRATION, WASHINC?3X}N, DC 20409 (I 
$12. jO) • . . 

DESC *ACCIDEMT PREVENTION, AUDIOVISUAL AIDS, *FIIMS, * IIBTRUCTIONAL 

" FIIMS, *INSlfUXniONAL MATERIALS, *LABORAT0RY SAFETTY, *SAFETY 

DESC NOTE (TITLE NO. 211850), (AGENCY NO. M-0445), 16MM, 25 MIN., OPTICAL 
SOUND, COLOR 

ABSTRACT SEVERAL SXMUIATED , CHEMICAL LAB ACCIDENTS ARE tEPICTED ALONG 
VrtSi SUGGESTIONS EXH THEIR PREVEOTICN AND TIPS FOR GENERAL 
SAFETY PRECAUTIONS IN ROUTINE LAB ACTIVITIES. 
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TITI£ 
PUB CATE 
^VML : 

DESC 



DESC rxOT; 

ABSTRAC?r 



FIRE IN THE lADORATORY 
12 . 

KAIWIA CXJIPANY CONCORD/ MA 01742 (PURCHASE PRICE: $26.95 AND 
and $34.95) ' 

*ACCIDEI/r PREVEt/TION, *AUDIOVISUAL AIDS, . FII>1S, *FIRES, 
♦INSTRUCTIONAL MATERIALS, *LABORAT0Fy SAFETY, POST SEOONDARy 
EDUCATION, ^SAFET^ 

0RDE3^ NO. 2200; 8MM and 16MM, 3:30 MIN., COLOR . 
THREE T^PES OF lABORATORY FIRES AND CORRECT! PROCEDURES FOR 
EXTINGUISHING THEM ARE SHOWN. SMAa FIRES ARE SMOTHERED. MEDIUK 
FIRES ARE POT OUT WITH 002 AND DRY POWDER EXTINGUISHERS. METEAL 
FIRE IS SMOTHERED WITH SAND. 



TITIf: 
PUB DATE 
EESC 



DESC NOTE 
ABSTRACT 



GUICe FOR SAFETY IN THE CHEMICAL LABORATORY. 
72 . 

♦ACCIDENT PREVENTION, .*aiEMISTRY, *FIRE PRDTECnON, 
* INSTRUCTIONAL MATERIALS, *IABORATORY SAFETY, lABORATORY 
TECHNIQUES, *POST SECONDARY EDUCATION, *SAFEOT 
506P. 

HERE, FRCM TODAY'S LEADING AUIHORITIES IN THE CHEMICAL 
INDCSTRY, IS QUICK REF^ayilJCE HELP IN SAFELY HANDLING THE WIDE 
RANGE OF rJEWLY DEVELOPED MATERIALS AND EQUIPMENT. A COOPERATIVE 
VEI/IURE OP THE INDUSTRY, THIS BOOK WAS PREPARED BY THE SAFETY 
AND FIRE PROTECTia^ COMMITTEE OF THE MCA. THE OONTRIBUTTING 
AUTHORS REPRESENT FIRMS SUCH AS D017, EASTMAN KODAK, AND DUPOl^T. 
TOGETHER THEY PROVIDE PROVEN SAFETY PROCEDURES DEVELOPED BY 
MANY INDIVIDUAL COMPANIES. 



TITLE 
ALfTHOR 
PUB CATE 
AVAIL 

DESC 



DESC* NOTE 
ABSTRACT 



TITr£ ■ 
PUB DATE 
AVAIL 



HANDBOOK FOR CHEMICAL Tl»INICIANS. Y » 

CTRAUSS, Ha^ARD J.; KAUFMAN, MILTON 

76 

MCGRAW-HIIii BOOK CO., MANCHESTER RD., MANCHESTER, MD 63011 
($17.20) 

♦CHEMICAL REACTIONS, *CHEMISTRY,- ENGINEERING, ENVIRGNMQ/TAL 
TECHNICIANS, * FUNDAMENTAL CONCEPTS, * INSTRUCTIONAL MATERIALS, 
♦LABORATORY PROCEDURES, ^MATHEMATICAL APPLICATIONS, ORGANIC 
CHEMISTRY, *POST JSECONDARY EDUCATION, SAFETY, WASTE DISPOSAL 
315P. 

EACH OP THE TEN CHAPTERS OF THIS BOOK ADDRESSES AN ' IMPORTANT 
ASPECT OF CHEMICAL TECHNOLOGY. TOPICS INCLUDE MEASUREMENT 
PRINCIPLES, THERMAL, ELBC^TRICAL, AND MECHANICAL UNITS, <HEMICAL 
FUNPAMENTALS, : ORGANIC CHEMISTRY, METALS, .ALLOXS, AM) - METAL 
TESTING, FLUID MECHANICS, AND SAFETTY PRCXZEiXJRES, , FIRST AID, AND 
WSTE DISPOSAL. EXAMPLES OF CALCULATIONS ARB- PROVIDED'. WITH 
STEP-BY-nSTEP EXPLANATIONS. THE TEXT IS INTERSPERSED WITH GRAPHS 
AND TABLES AS AN AID FOR DAILY '^AB WORK^. THE NECESSARY 
PRECAUTIONS FOR THE SAFE HANDLING AND DISPOSAL 9F MATERIALS ARE 
DISCUSSED IN THE FINAL . CHAPTER. ^ . ' • - . 



INTRODUCTORY lABORATORY TECHNIQUES. , 
70 . • . , ' 

KAIMIA COMPANY CONCORD, MA 01742 (PURCHASE PRICE: $26^.95 AND 
$34.95) I ■ 
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DESC UCfTE 
ABSTRACT 



TITLE 
PtB DATE 
AVAIL 



DESC 



DESC mVB 
ABSTRACT 



TITLE 
AVAIL 

DESC 



DESC ICTE 
ABSTRACT 
INST NAME" 



OT)ER ibi' 3100; W AND 16MM, 3:35 MIJJ., COLOR 
DEPOISTRATiaJS OF SAFET^-ORIEl/rED LADORATORy , TECHNIQUES J 
POURING SOLIDS AND LIQUIDS AND HEATING LIQUIDS IN lEST 1UBE AND 
EVAPORATING DISH. CftNGERS OF SUPER-SEATED LIQUICS AND CARELESS 
REMOVAL OP FLASK FRCM FLAME ALSO SHOWN. 

■ . ) ■ . ■ • ' . 

PERSONAL SAFETY. 

72 

KAIMIA COMPANY CONCORD, MA 01742 (PURQIASE PRICE: $26.95 AND 
$34.95) ; . 

♦ACCIDENT PREVEMTiON, *AUDIOVISUAL AIDS, *CHE11ISTRy, PIIKS, 
*PIRES, *INSTRUCTIONAL FIIMS, * INSTRUCTIONAL MATERIALS, POST 
SECONDARY EDUCATION, '*SAFm 
ORDER NO. 2100; OR^eMM 2:39 MIN., COLOR 

HOW TO ACT AND REACT IN THE LABORATORY. DEMONSTRATES E?E 
PROTECTION, TIEIN5 BACK LONG^ HAIR, WEARING LOOSE INEXPENSIVE 
CLOmiNG, WEARING LAB GOAT OR APRON, AND WEARING PROTECTIVE 
SHOES. TECHNIQUES SHOWN EX)R SMCOTERING CLOnWING FIRE WUH FIRE 
BIANKEIT AND lAB APRGN. 



SAFETY EIWCATION EATA SHEBTT #23 - LABCmTOK^ GLASSWARE. 
JJATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVEWUE, CHICAGO, IL 
60611 ($0.27) — ; 

♦industrial SAFETY, * INSTRUCTIONAL MATERIALS, *LAB(BATORY 
EQUIPMENT, *LABORATORY GLASSWARE, . OPERATIONS, POST SEOONDARY 
EDUCATION, *SAFETY 

4P. (STOCK NO. 429.04-23) > 
GENERAL REVIEW OF LABORATORY SAFEIY. 
NATIONAL SAFETY OOUNCIL. 



TITLE 
AimiOR . 
PUB DATE 
AVAIL' P 

DESC 



ti:SC NOTE 
ABSTRACT 



S^VFETY m THE LABORATORY.' 
J)ISRAELI, R. ■: & ^ 

76 

ASSOCIATED INSTRUCTIONAL MATERIALS, 324 DELAWARE AVE. , -QAKMONT, 
PA 15139, PRICE: $5.00 (RENTAL, BLACK & WHITE), $7.00 (REOTAL, 
COLOR) . 

♦ACCIDENT PREVENTION, AUDIOVISUAL AIDS, *CHEMISTRY, FIL/IS, 
INSTRUCTIONAL FILMS , *INSTRUCTlONAL MATERIALS, *LABC»ATORY 
SKIUS, *LABORATORY SAFETY, POST SECONDARY EDUCATION, * SAFETY 
(DC-111) 16MM, 8MIN., COLOR. 

SAFETY PROCEDURES THAT SHOULD BE .USED IN TOE CHEMISTRY 
LABORATORY. 



TITL£ SAFETY PIPETTING. 

AVAIL NATIONAL AUPIOVISUAL CENpiR REFERENCE SECTION, GENERAL SERVICES 

AEWINISTRATION, WASHUXJTON, DC 20409 (PURCHASE PRICE: $29.00) 

DESC:. *ACCIDENT PREVENTION, *AUDIOVISUAL AIDS, *FILMS, * INSTRUCTIONAL 

MATERIALS, INSTRUCTIONAL FILMS, *LABORATORY SAFETY, *LAB(mTORY 
TECHNIQUES, *POST SECONDARY EDUCATION, *PIPETrES, *SAFET!^ 

DESC note: (TITLE NO. 003328) (AGENCY NO. M-1160) 16MM, 5MIN., OPTICAL 
SOUND 

ABSTRACT PRESENTS THREE INSTRUMENTS THAT ARE COMMONLY USED IN 1HE 
LABORATORY. THE (DERATION OF THESE ■ INSTRUMENTS IS SHOWN IN 
DETIAI^. \ 
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Safety: Manholes^and Tra^ffic 



AVAIL 
DESC 



DESC NOTE 
ABSTRACT 

INST NAME 



EXCAVATING NEAR UNDERGROUND OTILITIES. 

NATIONAL SAFETY OOUICIL, 444 NORTO MICHIGAN AVENUEr CHICAGO, IL 
60611 ($19,80) 

♦accident •PREVB^mON, *EXCAVATICNr *INDUSTRIAl!i SAFm, 
INSTRUCTIONAL MATERIAI5, POST ; SEOONDARY EDUCATION, *SAFm, 
SLIDES, *OTILITIES, VISUAL AIDS ..^ 
(NO, 129.18-9) 31 SLICES, ^COLOR, SCRIPT 

DISCUSSES THE HAZARDS OF WORKING NEAR UNDERGROUND UTILm 
LINES. 

NATIONAL SAFETY COUNCIL 



TITLE 
PUB DATE 
oDESC 



DESC NOTE 
ABSTRACT 



INST NAME 



MANHOI£ SAFETY. TRAINING MODULE 3. 330.1. 77, 

SEP 77 " 

♦INSTRUCTIONAL MAJTERIAIS, * POST SEOONDARY EDUCATION, *SAFErY, 
SECONDARY EDUCATION, *TEACHING GUIDES, UNITS OF STODY, *SEWERS, 
^WASTEWATER OOLLBCTION, WASTBHA'TCR TREATMEtTT 
37P. o - > 

THIS DOOHENT IS AN INSTRUCTIONAL MODULE PACKAGE PREPARED IN 
OBJECTIVE FOm FOR USE BY AN INSTRtCTOR FAMILIAR WITH THE USE 
OF SAFETY EQUIPMENT TO PREVENT ACCIDENTS, INJURY AND lOSS 
LIFE 10 PERSONNEL WHILE INSPECTING OR W0RKINC5 IN SEWER MANHOIBS 
OR IN CONFINED AREAS. OF WASTEWATER Tl^TMENT KANT, INCLUDED 
ARE OBJECTIVES, INSTRDCTOR GUIDES, STUDENT HANDOt/TS, AND 
TRANSPARENCY MASTERS.. THIS MODULE OONS I DERS "PURPOSES AND TYPES 
OF MANHOLES, A SAFETY CHECKLIST, AND PROPER USE OF SAFETY 
EQUIPMENT. 

KIRKWOOD COMMUNITY OXL., CEDAR- RAPIDS, lA. 
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THE NATIONAL TRAINING AND OPERATIONAL' 
TECHNOLOGY CENTER ^ 



The entire program responsibility for water pollution control training 
within the Environmental Protection Agency Is assigned to the National 
Training and Operational Technology Center (NTOTC), located at EPA's 
Environmental R^^arch Center In Clnclnnatl,.vOhlo. 

The NTOTC Is responsible for conducting training sessions, developing 
InstrucClonaf materials and courses, providing training^ assistance, 
operating the Instructional Resources Center, and developing operational 
technology. The Center Is also responsible for the management of the 
Section lOA(g) operator training grant program, the academic training grant 
program^ other training grant and contract programs, and related training 
activities* 

As* an Instructional resource, NTOTC's purpose Is to help regions, 
states, local . governments, and educational ' Institutions become 
knowledgeable about the Environmental Protection Agency's goals, 
regulations, and strategies, as well as the Implications of EPA programs. 

Activities encomrpass three categories:. (1) Instruction; (2) course 
development; and (3) Information management. > 

Instruction ^ 

• 'i ■ ■ ■ 

NTOTC offers a variety of training courses In water quality controls 
Such courses are taught at many locations, but most are presented at the 
Environmental Research Center In Cincinnati, Ohio. Area training centers 
will soon act as satellites to the NTOTC program, offering similar courses 
and Instructional support. Select universities with broad pollution control 
curricula will act as area training centers within a region. As a result, 
more pollution control personnel will have access^ to needed specialized 
training. ^ . 

Some courses are conducted at wastewater..^^^^S^^ment plants, enabling 
USEPA to work directly with plant personnel^^to lin^rove treatment plant 
effluent. While working on site at treatment plants,^staff can dla^ose and 
discuss particular problems and provide Information on design and opbratloil 
to many technicians within the local region. _ 

Courses currently are offered?°ln five general categories: wastewater 
treatment technology^, treatment facility evaluation and inspection, water 
quality surveillance and monltoring^^ water quality analysis, and drinking 
water quality monitoring. 

Students attend courses from all states, and from some foreign 
countries. The largest percentage represent federal, state, and municipal 
pollution control agencies. A relatively small number of college and 
university instructors attend these short courses which are typically one 
week in length. USEPA encourages more participation by the educational 
community so that current skills and knowledge will be transmitted .to 
students to enable them to deal with, pollution control problems as they 



hnter environmental occupations* Community college and university 
rinstructprs may attend courses free of charge by following prescribed 
application procedures. . * .. 

.Course Development 

NTOTC is active In the field of course development. As hew educational 
and training needs are Identified, appropriate Instructional packages are 
developed. Almost all such development Is based on current research and 
agency regulation^. Materials Include Instructor guides, student manuals 
and supporting audiovisual materials. If USEPA'S pollution control training 
programs, are to be successfully implemented , college and university staff 
from various departments must cooperate and Integrate these Instructional 
acJClvltles within their curricula* or students '^Wlll not be adequately 
prepared, either theoretically or practically. 

Information Management 

The goal' of USEPA<.*s Information management system Is to support, ihla 
comprehensive and* systematic manner, those Involved with pollution contro 
education, and training! A central location within the NTOTC facility 1^ 
d'eslgned to provide a contact point and to-^coordinate assistance efforts. 
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Through IRC, NTOTC maintains a central location to InventcJry, 

evaluate, catalog, and disseminate Instructional materials In the areas of 
water pollution control, water supply, and pesticides. The ^IRC provides 
those ^ Involved In water quality control .education and training with \ an 
Information management system and acts' as a primary communications link 
between ..the Environmental Protection Agency and educators at all 
post-secondary levels. Activities of IRC include: ■ 

The focal point of the IRC Is the Instructional Resources 
Incarnation System (IRIS)» a compilation . of abstracts on print 
and non-^prlnt materials related to water quality and water 
resources education. Obtainable in paugr, microfiche, and 
computer versions, the IRIS contalns^SiKyre than 5,500 
.entries from local, state, and federal government sources, as 
4." well as from private concerns i^d educational In^ltutlons. The 
.V^' system allows th^ user to discover what material can be utilized, 
the title, the author, cross references, and a brief abstract 
describing the content. IRIS users can also readily determine • 
where the material 'can be obtained, whether it can be purchased, 
borrowed, or rented, and the cost*. The IRIS is kept current 
through constant revision, adding neW material as. it becomes 
available and deleting outdated information. 

IRIS can be scanned for a particular subject or author, both 
by hand and by computer.* Any institution with appropriate 
computer terminals can access the search and retrieval 
capabilities of the system. 



• Audiovisual Library *^ 

The IRC facilities Include an audiovisual • library equipped' 
with Individual study carreTs £or viewing movies , vldeocassette&, 
slide/tape presentations , £llmstrlps, « a/id tape , programs. Before 
determining curriculum requirements- or making purchases, , 
educators can' use the library to review water quality-oriented 
^ materials for use In training courses* J ) ' 

Nearly 200 of these audlovlsuals. are also available to 
Instructors for free, short-term loans. Not Intended as 
self*-lnstructlonal unltSy theise materials are meant to be used as 
part of a complete training program. A catalog of audiovisual 
units can be obtained through the IRC. . 

► ■ 

Workshops j 

The center also conducts a variety .of water-related workshops 
^ each year. Designed for state and local agencies, as well as 
college and university educators, these seminars enable 
Individuals to become familiar with USEPA developed and sponsored %ji|r^^^^^^^ 
/ resources, descriptions of ongoing programs, and specific 
Instructional techniques. Participants also; assist NTOTC In 
determining Instructional priorities* 

* . IRC Bulletin . ^ 

The IRC maintains communications with Its users through the 
IRC Bulletin. '^Published approximately six times a year and mailed 
to Interested parties at no charge, the Bulletin provides current 
-news on IRC events. .It also Includes descriptions of model 
programs, current Instructional materla'ls available, anid 
^ education strategies. Articles for the Bulletin are accepted from 
various organizations, education Institutions, and governmental . 
agencies^ ^ . ^ 

Interested persons are Invited tc^ Cincinnati ' to use IRC facilities for 
reviewing tapes, slides, films, and other materials before deciding about 
purchases or curriculum development requirements. IRC staff assist visitors 
by determining the most appropriate ways to use the Center's resources, or 
In determining educational ahd| training program requirements and available 
resources. During the past year, universities and state and local 
j;;governments have been assisted with curriculum design, course materials 
'selection,' and audiovisual support efforts. 



THE INSTRUCTIONAL RESOURCES 
INFORMATION ^STEM 

General Information about Materials In IRI9^ 

^ The EPA Information Dissemination Project acquires, reviews. Indexes, 
and makes available both print and non-print materials related to water 
quality and water resources education and Instruction. 

/ Before materials are enteried Into IRIS they are reviewed by the 
'project staff. Availability of the material Is checked, and the materials 

are abstracted and Indexed. The abstract describes the contents of the 

material. , • . 

When Items are processed they are entered on the IRIS computer tape 
maintained by the EPA Information Dissemination Project at The Ohio State 
University. These tapes are used for producing tapes for other information 
systems, publications, and for computer searches conducted at The Ohio 
State University. _ . 
; ' ■ . , • ' ' . ■ ' ■ ■ V . ■ ' 

Materials entered Into the IRIS collection can located by manual 
search or by computer. . The flrst> compilation^ contains resumes of selected 
materials -processed for the previous IRIS/ collection and resumes of 
selected materials of items ad^ed to the iRlS collection during 1979, 
quarterly updates%f the IRIS compilation are available . by subscription on 
a yearly basis. ^ ' ^ ■ : 

A number of the materials processed fat the IRIS system are entered 
Into the ERIC system and announced In Resources In Education (RIE). Most of 
the materials announced In RIE are available on microfiche at various sites 
throughout thev United^ States. Users can .view these materials on site at 
many locations to identify what they believe will be useful to them at no 
cost. 

Description of Information in Resumes in IRIS ; 

Two samples of resumes are provided , to explain the data fields in the 
resumes. Sample resume #1 is a sample resume of an item not entered in 
ERIC. Sample resume #2 is a samp'le resume of an Item entered into liRIC; a 
few additional. „data elements are In these resumes and are explained. 



1. Sample resume of materials not entered into ERIC 

^ ' ,\ . ■ 

a. IRIS NUMBER: EW0O3059 ' ' , • 

b. PUBLICATION DATE: 1978 

c. TITLE: WATER POLLUTION MICROBIOLOGY, VOL. 2 * ^ 

d. PERSOflAL AUTHOR: MITCHELL, RALPH . ' 

e. DESCRIPTOR: BIOCHEMISTRY; *COLLEGE SCIENCE; . DISEASE CONTROL; 
ECOLOGY; *ENVIRONMENTAL INFLUENCES; *INSTRUCTIONAL MATERIALS; 
♦MICROBIOLOGY; NATURAL RESOURCES; *P0LLUTI0N; *PUBLIC . HEALTH; 
*WATER POLLUTION CONTROL; WATER QUALITY 
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f, DESCRIPTIVE NOTE: 442P, , 

g, . ABSTRACT: THIS VOLUME CONTAINS ItiPORMATION. FOR ENVIRONMENTAL . AND 

SANITARY ENGINEEte, PUBLIC* HEALTH SCIENTISTS AND MljdJlOBIOLOGIStS 
CbNCERNED WITH WAT^R 7 -POLLUTION. IT EXAMINES MICROORGANISMS AS, 
tAUSITIVE agents' OP ECQU)GICAL-AND PUBLIC HEALTH HAZARDS IN NATURAL ?^- * ' ' 
, waters; AND TREATS THE llSg OP MICROORGANISMS IN POLLUTION CONTROL 
PROM A VARIETY OP PERSPECTIVES • (CS) , > 

h, AVAILABILITY: JOHN WILEY &, SONS, ONE WILEY . DR., SOMERSET NJ 'llBSya . 
(924.95) V ' . ' 

... - :■ •;' ■ •■ ■ . ■^■>.r 

a. JRIS: NUMBE^ — this Is the Identlf Icatlbn number sequentially : . , 
assigned to materials "as^they are processed.' Gaps In numbers mean 
,that some Items have^beeii dele'ted, are being processed to add new . ' 
;. Information, or have been delayed In processing for some reason. 

h* publication; pATE"-date material was . published according to 

Information on. the material. - . t\: 

c. TITLE ' / : \ ' . 

d. * PERSONAL AJiTHQR— person or persons who wrote, compiled, "or edited' ^ 
. the daterl^X. Up^to two. personal authors 'can be listed. 

•e. ^DESCM^T6R"-subj^ terms which characterize substantive contents . 
aiui pojvi of the materials. The, major terms are preceded by art 
aster^i^k. Terms used 'to Index all resume^s In this compilation can- 9 
Reviewed the Subject Index. V : . _ • 

■ - . '■•■■', "■.■ ■*■. 'y.r ^ ■ ' "■ 

f. DESCRIPTIVE NOTE""fvarlous Items of Information may 6e. contained In' ' . 
this'* sectipn. ^Por print materials thevnumber of oages Is usualJLy j' 

lifted. . .'. ■,; \: r. "■ t.- ■ - . ; 

gs .ABSTRACT— some early materlil.ls entered Into : IRIS did not have 

•abstract Information. iAll materials currently being entered. Into./^ 
^ ^ IHilS have an » Informative :af>8 tract that described the ..^contents of*^ y " ' 
the 'Item. ,.• '■ ^ ■ ■ ^ ^ ' ■ ■ ' J^ . .^i^^ ' ■ ''^ ^ 

h. AyAIIABILITY~-lnformatlon In/ this field indicates where the* ^ / y 
J^- material can be^ obtained and >tihe price of the'^matetlal quoted the 

■last time .info rinat ion was tecelved - from Vthe ^sourcei Please^ .i^ ^ .. 

prides of nearly all materials are ^ subject to chanj|es and may not ; 
. be 'accurate at the time ^jporsoji brder%. a splecif ig 'It^em. r 'vi' .i- v ^ !; 
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Samp le ^ t^as |d<be of 

-^r 7Vv..^,- 



tiprial entered 
ucatlon) 



i-item i^ntp^^ T^i^b ERIC ( Resources "I^ii8:gdu6atlpn3 %^^^:-. 
■ VWlll haY6(WVfirfar'iaddltlonal data fields. ^"^^.C^pS?: 
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IR.tS ^ WJMBERl ; EW0O2998 
ER jC t^UMBfeR': -EDI 51 23 6 
PUBL^CAyibK DATE: -SEP '77 
^ITU:/;CHLOkl'kATXON. TRAINING MODULE 2.300.2.77. 
INSTITUlliQN (CODeV B \ 
SJ^DN50RlHi^"AGENCVi( CODE: BBB15379; FGK21A36 
:6]5SCRrP^R: *CHEMISTRY; *INSTRUCTIONAL MATERIALtl 
^tDUCATjON; SECONDARY EDUCATION; *TEACHING GUIDES 
"^POLLUTiON- CONTROL; *CHLORINATION; *WASTE^^ 
TREATMENT . - 



MQS-^ SECONDARY 
CTS OF STODY; 
KtER TREATMENT; 



.i^ '^T^^PRS PRICE: 



y 



J-^^SCRIPTIVE 
c.fi'^^$SUE: RiEJ>" 
/■ .^ABSTRACT 
^ PREPARED' in 

: (Stwisfc. , . 

' V* 'MAriii^ErJAKCiE 0] 
^•SODiU^^HYPpCHL^^ 

tREiiiMENT 
INSTRUCTOR 



EDRS PRICE .MF-$0. 83 HCr$3. SO^PLUS POSTAGE^ 

''"P,. FOR RELATED DOCUMENTS, SEE SE024 025-046 




^O^^^Ji^^ INSTRl 
J/*:-ftAsJ EKS .1 tHE^ MODUl 



NT IS AN INSTRUCTIONAL MODULE* PACKAGE 
FORM FOR USE BY AN INSTRUCTOR FAMILIAR WITH 
FOR CHLORI NATION AND SAFE OPERATION AND 
RINE, DRY CALCIUM, HYPOCHLORITE ^AND LIQUID . 
CHLORINATION SYSTEMS FOR WAT^R SUPPLY AND 
FACILITIES , ARE GIVEN. INCLUDED ARE 
GUIDES, STUDENT HANDOUTS AND TRANSPARENCY 



liA|*EKS.j,tHE>MODULE CONSIDERS PURPOSES OF CHLORINATION, PROPERTIES ' 
i^: #"^.6t^f.ic;ft^^ OF CHLORINATION, SAFETY, ' MAINTENANCE OF 

^ ^^TS AND V INTERPRETATION OF TEST .RESULTS. 



.J^r^:.-^^^^ COM^NITY COLL., CEDAR RAPipS, IOWA* 

"lA^^^^ DEPARTMENT OF UBOR, WASHINGTON, D.C. ; 

fl(3^^ - OF^^ ENVIRONMENTAL ' QUALITY, DES MOINES. 

V| Aciw^^ot llaeS;^ ^terlals In IRIS y 

■'^■''4^k^^^^-^^^ iident If y 

t^'lls^^Stf^^ the Sul 



, ^ ...^ , . , materials Interest by scanning , the resume- 

|||[^^i3ir'-uslrii8 the Subj^ Index, Authoi^ Index, or Institution Index In 



.Compilation* 



Index is" Resigned ' 
'fvli^t^ti^yon el t her a • broad s ub j e c t 
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enable the user 
a narrow Informatld 



search for 
concern. An 



included fop each item listed under the aubjecfL heading*' The 
^n>i3ipj>*^^^ f eVs \ t o the 'abstr^ctentry.in.the rea iime sec t ion where comp le t e 
^;^;bl0£p^a^^ an ;, abstr^^t of the item, and availability 

/> orijla^^c can be found. * 

'^;^_ '- )iit:_'-.A.'\iBet can also coordinate a search by checking EW numbers that appear 
under two or more subject headings. For example, you could check all the EW;> 

' numbers under Water Treatment an3 all t^e EW numbers under Films. EW^f 
numbers included under both subject headings would fhclude \infprmation- 
relevant to ^Water Treatment that were filmfi.j EW numbers Under wasta^ter ' 
treatment and laboratory techniques. woul'9;^^'|provide a list ol^^jtateriald' 
related ^-to- .laboratory techniques and to w^iste water treatment, ^gjjpilar 
techniques could be used to identify other inf^mation desired. 



If you desire to locate a document by the /name '6f the author, yoii can 
use the Author Index. EW numbers are provided' under the author In the. 
Author Index as. In the Subject Index. Some^' doc(raents do not have a listed^ 
author. These documents are listed und^r«'' theji^ name of the Institution or 
organization responsible for developing the'^ ^^cument In the Institution 
Index. Both sources can be used to help you locate documents. 

The ERIC^^ystein . . ' ' ix* 

"/ . > . . . '..'*■-,!* ' i . '. . 

Anothei('i>e^cellent source of eduqatlbnai" information and 'materials Is 
the ERIC system. ERIC. Is a national' information system designed and 
developed hy\ the U.S. Office of Education^ and noWy supported and operated 
by the National Institute of Education (HIE), for^p^rovldlng ready access t6 
descriptions of exemplary progran^a, , research, '--ins t rue tldfelj^. materials, 
teaching gu^ldes, and other related Inforipatlon that can be usaS^^to develop 
effective educational programs. ■ 
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7 ERIC Clearinghouses . ^ > » vi^r- 

■ ■'■ . --^^ii--^'^'- ' . . 

There are 16 clearinghouses In the nationwide . £RIC network. ^ Each 

deatin^house has responsibility fojr., collecting and analyzing materials 
related to their scopo^ * ; Ai'v.. ; 

^ 1960 keAfiy Road 
. .,9olumbus,^t)hlo 43210 » 
(6K) 486-3655 %>4 

COUNaELING AND.JPERSO.NNEL SERVICES, 
U;>lversity b.f -ff£jnigan 
' School of Eduction Building, Rm^t2108 
Ann Arbo.r^^jjl^^^igan 48109 
(313) 764 

- ELEMENTARY AND EARLY CHILDHOOD EDUCATION 

University of Illinois . 
. College of. Education - 
805 W. Pennsylvania! 
Urbana* Illinois 61801 
55>. (217) 333-1386 




195 



EDUCATIONAL HAKACEMENT* 
University of Oregon 
Eugene; Oregon 97403 
(5a3);686*-5043 ^ • 

HANDICAPPED AND GIFTED CHILDREN 
Coui)cll for Exceptional Children 
1920 Association Drive 
Reston, Virginia 2209^ 
(703) 620-3660 

HIGHER EDUCATION . • 
George Washington IJnlverslty 
One Dupont Circle,- Suite 630 . 
Washington, DC 20036 " 
(202) 296-2597 ) 

INFORMATION RESOURCES 
Syracuse University 
School *of Education 
Syracuse, New York 13210 * 
(315) 423-36A0 

JUNIOR COLLEGES 

University of California at Los^ Angeles 
Powell Library, Room 56 
Los Angeles, California 9002A 
•(213) '825-3931 

» . ■ ■ . ^ 

LANGUAGES AND LINGUISTICS ' - 

3520 Prospect St., N.W. 

Washington, DC 20007 . . - 

(202) 298-9292 

■ ~ ■■■■ ♦ 

READING AND COMMUNICATION SKILLS 
Naitlonal Council of Teachers of English 
1111 Kenyon Road * 
Urbana, Illinois 61801 
(217) 328-3870 ; / 

RURAL EDUCATION AND SMALL' SCHOOLS 
New Mexico State University \ 
' Box 3AP r ■ ■ i 

Las Cruces, 'New Mexico 88003 
(505) 646-2^^; 



• ■ \ . . 

SCIENCE. MATHEHAf ICS p ; AND ENVIRONMENTAL EDUCATION 
The Ohio Stata iUnlverilty ^ jl'*;! ' ^ 

1200 Chambetji Road* Third Flodri , 

SOCIAL SWte^/SOO^^li'^SCiK BOyqATION 
■ 855' BrO>adWtfy;'X.vi^.Ji^:^V^^ " V V 

Boulder; Colorado 60302' '.r / - , 

(303) A92-8A3A.. 'J- r^'y-'^" 

TEACHER EDUCATION.,-; ' '/''^ / '■ ;'** /' . j'^-'-^Tr^^'^^^^ 

American. As8ociat;16n o£ Colleges for Teacher Educatlqn > 

One Dupont Circle, NW^rSulte .616 . . / 

Waahlngton, pC 20036l, ' ^ ■ t 

(202) 293-7280 :V ^ V ^ v 

TESTS, MEASUREMEIJt, AND EVALUATION 
Educational Testing Services 
Princeton, New Jetsey 08541 

(609) 921-9000, ext, 2176 * 'r* 

URBLAl^ PDUCATldN 

Box^^^AO ; 

Teachers College, Columbia University ~ 

525 W, 120th Street , ' > 

New York, New York 10027 . 
(212) 678-3437 - 



